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New Gas Engine. on the crankshaft at 7. A governor is at-| revolutions per minute. The tube isa }-inch| from the fly-wheel of the engine, running 


_—_— tached to the crank web m. Its centrifugal 

The gas engine of which we give an illus- | action causes a connection to be made be- 
tration is the invevtion of Charles White tween the eccentric and slide /, thereby 
ind A. R. Middleton. A number are now operating the poppet valve c, and also the 
in use and have given 
excellent results ; they 
run very smoothly and 
with great economy. 
They may be classed 
with the compression 
vas engines. The pis 
ton is of the trunk pat- 
tern, connected to the 
crank direct by the 
wrist-pin and connect- 
ing rod, without cross- 
head. The cycle or 
method of work is the 
same as that of several 
familiar gas engines, 
namely: The gas and 
air Which is mixed in 
the chamber @ is drawn 
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through the valve 
opening / into the cyl- 
inder by the outstroke 

the piston, is com- 
pressed in about the 





proportion of four to 
one by the following 
instroke, and is ignited 
on the center by uncov- 
ering the inlet to an 
incandescent closed 


tube, the charge being : = = 


gas pipe, 9 inches long, closed at the top and 





usually at 212 revolutions, and supplying 61 


screwed iato the cylinder, being kept red | incandescent lights, and running also a 12 
| inch fan at 1,400 revolutions through a small 
The charge of mixture under heavy com-! electric motor. 


hot by a Bunsen burner surrounding it. 








== 
exploded and the im- : New GaAs ENGINE. 


pulse received on the 

nitstroke. The exhaust port fis uncovered | gas supply valve, but at such times only, 
hy the piston at its extreme outstroke, and) when an explosive mixture is required for 
the products of combustion (or upwards of the amount of work the engine has to do. 
three-fourths of the same) are discharged. When the engine runs at its full capacity 
The balance of the burnt charge remainiog these valves open at every other stroke; when 
in the cylinder at atmospheric pressure (ex- less work is required they do not open as 


cept that filling the explosion chamber) is often. The valve ¢ always opens slightly in | 





| pression rushes up into this incandescent pipe 


andisignited. A small valve covers the open 
ing”. It is opened and closed by hand for 
the purpose of relieving the cylinder of air 
pressure when the engine is to be started. 





At the American Institute Fair, an engine 


of this kind, with a cylinder 6 inches diame- 


‘* We tested this en 
gine by request of the 
agents, Messrs. Jeffers 
& Kumberger (158 
W. Broadway, N. Y.), 
under brake power, 
with the following re 
sults: Duration of 
test, 10 minutes. Aver 
age speed, 215 revo 
lutions per minute. 
Actual brake — horse- 
power developed, 5.98. 
Consumption of gas 
during 10 minutes, 19 
| cubic feet. Consump 
tion of gas per brake 
horse-power, 19.06 
cubic feet. In run- 
ning without a load the 
engine required at 
nominal speed a charge 
of mixture (as shown 
by the operation of 
the governor) once in 
| 
ing the friction to be 
20 per cent. This, if 


) revolutions, show 


the same percentage 
held good under a load, 
would give the engine 
during the test, as 
estimated, 74 indicated 
horse-power, which would show a consump- 
tion of 15.2 cubic feet of gas for each in 
dicated horse-power, which is an economy, 
so far as we koow, never before reached in 
any gas engine, 

The brake lever used in this test was the 
ordinary wood clamp (balanced) 4 feet 34 




































































expelled through the valves ¢ and d by the | advance of the gas supply valve. jter and 12 inches stroke, rated nominally at | inches from the center of engine shaft to the 
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American Machinist 
following instroke, and a fresh charge of | The construction of the governor (not|8I. H. P., was exhibited and tested. The point of contact by a steel pin on the scale, 
nixture taken in by the next outstroke. shown) is novel, neat, and very effective, | following extracts from the judges’ report) which was an ordinary Fairbanks grocers’ 


The poppet valve cis operated by the lever giving a very close regulation. The incan- 
working on the fulcrum /. This lever re- descent closed tube igniter works with posi- 
cives its motion from the rod ¢ which is actu- | tive and prompt ignition without the loss of 


ited by the slide k&. An eccentric is placed 'a single charge, even under a speed of 280 





give the result of the tests. 
‘* This engine since the opening of the ex 
hibition has been ranning a ‘C, & C.,’ 


~ 


platform — scale. The scale showed 34 
pounds, balanced continuously during the 
test, and kept balanced by tightening or 


'H. P., or light dynamo belted direct loosening the brake. The speed varied from 
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202 to 225 revolutions, but averaged 215. 
The gas meter used was a 45-light meter, 
made by Harris, Griffin & Co., Philadel- 
phia, Pa., and was guaranteed as correct by 
the N. Y. Mutual Gas Light Co. 

‘‘We are thus explicit in giving the details, 


as the results show a hitherto unattained 
economy in gas engines. The heat gener- 


ated on the pulley by the brake prevented 
our continuing the test for a longer time. It 
is to be regretted that want of time and 
proper appliances prevented our making a 
test with the indicator, which be 
more satisfactory, and by which, in connec- 
tion with the brake, the real economy of the 
engine could be more clearly shown.” 


would 


At a later date another test of a larger en 
gine made at the American Institute 
Fair. Cylinder, 64 inches diameter, 15 
inches stroke. The following table gives 
the result: 


was 


Trial A B C D 
Duration ...... ... 3 Hours & Hour ¥ Hour 4 Hour 
Weigvt raised iu|........ .. eg Be Fy ici 

pounds .......... 115% 54 1333 
Revolutions per)........ oe eee eee 5 Naess 
minute — 195 201 206 193 
Brake horse-power 8 21 3.96 9.42 
Gas per brake H.|........|... 66 aheeiseate 
P. per hour 16.33 18 28 16.02 

Total gas used.... 402.3 36.2 6.3 76 3 


The simplicity of construction, durability, 
economy, steady and noiseless running, and 
ease of starting these engines, will undoubt- 
edly increase their popularity. They are 
manufactured by the White & Middleton 
Gas Engine Co., corner East Falls avenue 
and Pratt street, Baltimore, Md. 

oe 


Practical Details of Blacksmithing. 


By B. F. SPALDING. 


FORGING MACHINES—PRESSU RE 


CUSSION—PUNCH PRESSES 


AND PER 
FOR FORGING 


—LONG OR SHORT STROKE —HORIZONTAL 
BENDING MACHIINE—EASE OF ADJUSTMENT 
—RIGIDITY — BENDING BY STRAIGHLE 


THRUST—STRAINING STOCK—BENDING CAR 
TRUCK FRAMES SIDEWISE AND EDGEWISE 
—FORMING BOX CAR STEPS—-ADDITION OF 
MOVABLE PARTS—VISE—SWINGING JAWS— 
3-THROW CRANK—MULTIPLE PUNCH. 


Forging by pressure is done by machines 
which have control of the power which does 
the work during the whole time of its per- 
formance, while forging by percussion is 
done by machines which give the hammer 
its impetus, and leave it free to execute its 
work by the force stored in it. 
chines, as some 


Some ma 
styles of  trip-hammers, 
punch presses generally, bolt headers, bend- 
ing machines, and many special machines, 
deliver a blow from the force stored in the 
wheel, and _ re- 
ceive additional assistance from the first mo 
tor during the the work, and 
such machines may be considered as combin- 


hammer head, or a balance 


execution of 


ing the pressure and percussive principles 
In a purely percussive machine the amount 
of resistance in the work does not much af- 
for instance, it 
will not affect the power much differently 
whether the piece between the dies of a drop- 


fect the driving power, as, 


hammer offers only so much resistance as to 
let them come together, or whether it is so 
great as to keep them apart an inch, except 
the rebound, for when the weight comes in 
contact with the work it is 
connection with the driving power as though 
had, and 
such connection, 


as free from its 


it never never would have, any 
The rebound of the ham 
mer does not assist in striking the following 
blow, but is of great assistance to the power 
More than one 
would think could be gained from the elas 
ticity of hotiron. At the first struck 


on an almost melted piece, where there is 


in taking the hammer up. 
blow 


absolutely no rebound, the drop staggers 
slowly up at a dead lift, while from some 
succeeding blows, while yet the fin and piece 
are still red, it 
ball, 


In machiues like punch presses, where the 


gocs up as free as a rubber 


balance wheel has stored power (momentum) 


out perceptible check, but when the resist- 
ance is excessive it delivers the whole force 
of its stored power as a blow, and the blow 
being insufficient to effect its purpose, strikes 
back, and this rebound affects the wheel, not 
to assist it, but to make it demand assistance 
from the driver. It is at this moment that 


spent in direct stress upon the machine it- 


self—once in compression, giving a crush- 


disadvantage of leverage against it. 
Punch presses, adapted for the purpose, 
have been used many years for the purposes | 


ot bending iron, welding rings, and forging | 


‘‘drop forging.” For convenience it is| 
necessary that the stroke should be longer | 
than that required for punching. If the| 


stroke for punching iron 3" thick is 14”, it is 
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twice the whole force of the machine is being | throw of the longer crank, and this does not 


and once in the throat, in resisting this force | through 24 times as many degrees as in the 


| ‘i * . . 
which tends to tear it open, and often has the | other case, it is plain that it must have been 


such work in dies as is generally known as | locity to be just great enough to drive a tal- 


| The greater the momentum, the greater the 
| gain for the long throw. The principles of the 


| ance wheel, from the point where the punch 
| Strikes the work until it clears itself again, 
| will be for the short throw 121°, but in the 
long throw only 52°; that is, the travel of the 
| balance wheel for the short throw crank to 
|punch a bar of half-inch iron is only 2} 
| times the distance which is required by the 
| at all agree with the conclusion that it is six 
times as powerful. Furthermore, as the 
travel of the balance wheel in the first case is 


ing stress upon the pitman or its equivalent, 


24 times as long in pushing the punch 
through, and therefore the advantage of the 
velocity at the objective point is greatly in 
favor of the long stroke. Suppose this ve- 


low candle through a board as though it was 
fired from a gun, what effect would the 
candle have on the boardif it was only going 
at 3 of the requisite speed? The amount of 
bearing this has upon the subject is propor- 
tionate to the amount of work, which depends 
relatively upon the stored energy, or upon 
constant accession of power from the motor. 


toggle joint are alsoinvolved in this subject, 
as well as other conditions and_ principles, 
| which complicate its theoretical considera- 
| tion. 

It is safe enough to accept the statement 
|of a prominent manufacturer, that the con- 


| venience of using a long stroke will, ina 
great many instances, compensate for any 


| loss of power which may result from its use. 
i For many purposes the horizontal bending 
machines, which have come 
so rapidly into use during the 
last ten years, possess obvious 


advantages of position over 
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PRACTICAL DETAILS OF BLACKSMIT 


enough to afford all the 
roomage needed, but in bending iron it is 
more convenient to have a stroke which is | 


ordinarily long 


long enough, so that when it is drawn back | 
there will be plenty of room to put the| 
piece which is to be bent into it, without | 
having to stop to make rudimentary crooks 
before it 
If it is 
inches 1t 


can be inse_ted between the dies. 
bent with an offset 
is well to have a stroke of four 


inches, for in working hot iron rapidly it is 


to be of three 


indispensable that there shall be as little as 
possible in the way to interfere with quick 
handling. 

There seems to be something of notion in 
the popular idea 
between a punch of short stroke and one of 


of the difference in power 


long stroke, and just what the mixture of 
notion and science may be is only to be de 
termined by the criterion upon which science 
is founded. The actual test must be applied, 
for there are so many conditions in the prob- 
Im that theory cannot be furnished with 
sufficient variety and accuracy of data to de 
cide. Considered as a lever, it may be said 
that if half the throw of the crank or eccen- 
tric is taken as the short arm, and the radius 
of the balance wheel as the long arm, the 
decision must be that the 


If the radius remains 


shorter the throw 
the greater the power. 
the same, say 30, and half the throw in one 
, and iu another 5 


the first would be six 


case is 1 , the power of 


times that of the sec 
But the positions of the lines of forces 
when the punch is brought to its duty and is 
entering, going through and leaving the iron, 
are not coincident 


ond, 


with those of alever. In 
the two cases instanced, if a bar half an inch 
thick is punched, the punch just 


going 





enough, it performs its ordinary task with- 


through, the travel of any point on the bal- 


punch presses which have 

been adapted to be worked as 

vertical bending machines. 
~ They sometimes been 
t termed torging machines, but 
their use is more general in 
producing alterations in the 
i shape rather than in the di- 
mensions of stock. In these 
machines the ram head has a 
reciprocating rectilinear or 


have 





straight forward and back 
4 motion, and the formers, or 
Fig. 1. dies, if properly devised, lie 


BING. in many instances in such a 
position that it 1s as easy to 
place the work in them as it would be to 
lay it upon a table: they open in plain sight 
of the workman, and the stroke is long 
enough to permit perfect freedom of action. 
The movable head travels a certain detinite 
distance every time, and adjusting screws 
enable the stationary die to be readily moved 
up to as nice an adjustment as may be re- 
quired. 
justments between the dies—some of them 


While in punch presses the ad- 


very ingenious—are generally connected with 
the use of 
these bending machines to be a great con 


the moving parts, it is found in 
venience to be able to adjust the stationary 
Rigid 


as the machine appears to be, it constantly 


die while the machine is in motion. 
givcs evidence that absolute rigidity is not to 
be easily obtained. Even when it appears 
that the dies are set up as tight as they will 
bear, it is often found when they are put to 
work that the work requires more compres- 
As 


working it is suvject 


sion. the machine becomes heated in 
to change of tension 
which oiten calls tor readjustment, and it is 
convenient to do this without stopping it. 
More may be 
made on this machine by using it in the sim- 


different kinds of benas 
plest mauner, taking advantage only of the 
direct thrust, than at first 
seem possible—pot that the 


would 
difficulty would 
appear to be in the power of the machine to 


thought 


press the stock into these shapes, but in the 
capacity of the stock to be cramped and 


pulled upou and forced into such shapes, 


up tight at the same rate. One would {hin 
that no kind of stock would pull ary, 
through the cramped places Band (, j 
der to get the full square bends at 4; }),, 
this was accomplished by leaving all the ry. 
dimentary bends rounding, and of sufi 
length so that the last stroke had rath 
compress the stock thus furnished th 
pull in more. 

In the piece shown by Fig. 2, whi 
made at one stroke at the rate of 18 per 
ute, the stock for the middle bends has :,, }), 
pulled in through the cramping which i. |, 
ing given meanwhile by the forming of +) 
outer crooks at the same time, or it mus: }y 
got by the straining of the stock, yet sic) 
work do these machines successfully 
form on the lowest grade of wrought-iro 

Some of these machines are made of sui} 
cient capacity to bend the bars which for 
the frames of freight car irucks. They 
pieces have four bends, flatwise of the sto. 
to an angle of 145° in bars of iron 64 {ve} 
long and 4’’x1}” in size, which are give: 
one stroke. 

Although the forward motion of the hy ad 
is in only one direction, yet this is utilized 
by peculiar construction of the dies to ¢ 
compression up and down, so that a piece «an 
be bent sidewise and edgewise at the san) 
time. The principle is this: If a piec 
straight iron be laid at the foot of an i: 
clined plane in the center of the fixed die, s1)| 
the moving die in its progress pushes tly 
iron upon the inclined plane in the cents: 
while at the same time it holds down t\, 
ends, preventing them from rising, the cv 
terof the piece will be deflected sidewise 31 
amount equal to the height of the inclin 
while edgewise it will have acquired what 
ever shape the formers have been made jv 
give it. The stress in this case tends to raise 
the moving die from the stationary die which 
it slides over, and is equal to the force 
quired to make the sidewise bend. As th 
moving die is firmly attached to the head 
this stress is generally supported by the a: 
rangements which are made to hold the head 
down to the machine. 

When the shape of the piece to be ben! 
makes it necessary that the die shall projec! 
so far beyond the bearings of the moving 
head as to bring excessive stress upon then 
by means of the leverage, the dies should 
be so designed as to afford, in themselve. 
sufficient resistance to the 
tends to force them apart. 

Pieces which, like the lower step on a boy 
car-or like hangers for beams—which 
quire a change to be made in the position | 
the flat sides equivalent to a half twist, m 
be made on this machine with 
at one heat, at the rate of three ina minut 
The first stroke gives the two bends whe: 
the change is to take place, as in Fig, 4. T! 
second makes the two bends across the do’ 
ted lines of Fig. 4, and thus changes the p 
sition of the flat sides, as shown in Fig 
The third stroke makes the right-angle ben 
flatwise to form the finished step, Fig. 6. | 
making jobs of this kind each stroke is to | 


j 
1 


or 


Rae 
n 


rT 


at 


pressure which 


three strok: 


considered as a complete operation, and t 
perfection of the finished piece depends uj» 
the perfection with which each operation 
performed. No succeeding operation re« 

fies the errors of the one preceding it. 

The use of a vise on the stationary be 
whether operated by hand or automatical|) 
enables the machine to be used as a headi: 
or upsetting machine. It may thus be uti 
ized as a bolt header, and the arrangeme) 
for receiving the thrust being easily mac 
this is one of its common adaptations. 

A further advance in the use of the ben 
ing machine is in the addition of other mo 
ing parts actuated either by the moving hea 
or worked independently by hand. An illu 
tration of this may be seen in bending sto 
toa right angle without leaving a deticien 
the This 
stroke by having a vise on th 


on outer corner, is done at o1 


stationary be 





without being torn apart. Fig. 1 shows a 
piece which was bent by the direct thrust 
out of half inch round iron at two strokes, 
the tirst stroke making all six of the bends in a 
rudimentary form at the rate of nine per min- 





ute, and the second stroke bringing them all! 


which closes and holds its grip as the movin 
head comes forward, and by making th 
closing of the vise do a part of the bending 
which, without this moving addition, wou 
require another stroke. 
is shown in Fig. 3 of the vise jaws whe 


A sectional top vic 


they have closed up on the stock, and in - 


jul 


— 
=— 


doin: 
jnto th 
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doing have bent it by means of the lip on A 
into the Shape which is shown, with a part 
pent off at an angle of about 45°. This part 
may a third longer than it is to be after 
the die C, which is attached to the moving 


nead, has pressed it into place, as shown by 


the dotted lines. As the head moves forward 
in the direction of the arrow the end of the 
pent part is caught by the offset in the die, 
whict when the die has reached the end of 
the stroke and bent the part to a right angle, 
has constrained it to occupy a space only 


two-thirds of its length; the extra third is 
upset, and the surplus stock thus driven back 
naturally fills the deficient outer corner. If 
4 closed die is used on round stock some fin 
is thrown out, which is removed either by the 
trimming press or by grinding. 

Asan illustration of another adaptation of 
additional moving parts to the machine, and 
the method of using them, a part of a 3 throw 
tedder crank is shown, with the top view of 
the dies for bending it, in Fig. 7. This crank 
is made of steel triangular in cross-section, 
and has spools of malleable iron set on it for 
circular bearings and shoulders. The 
upon the 
shape of the cross-section makes it easy to 
couple as many of them together in line as 
are needed, and the coupling also forms a 
journal. The method of bending them is to 
heat the stock in the center of the bar long 
enough to form the four bends constituting 
the center crank; then slip on the center 
spool and place in the machine, gauging the 
proper length; fasten by driving the key 
down through the slot A and start the ma- 
The head moves up, and as the mov- 
ing die strikes upon the swinging dies, they 
close upon the stock and force it to assume 


the 


cranks revolve these bearings; 


chine. 


the desired shape. The center crank is now 
finished, and the stock for the end cranks is 
The stock 
of the end cranks, and when hot the spool 
for the bearing between the cranks is slipped 
on loose, and the spool for the center of the 
end crank is put on and gauged to the proper 
distance and fastened there; then it is put 
into the machine, the key driven, and the 
machine started, and as the swinging jaw on 
that side comes around, the loose spool is 


straight. is heated to make one 


adroitly placed by the operator where it will 
be caught by the nick in the die which draws 
it toits proper position as the crank is bent. 
The same proceedings on the other end com- 
plete the three throws of the crank, which, it 
is almost needless to 
bent they stand at the proper angles to each 
other, 

As the moving head is Capable of close ad 
justment, the machine is sometimes used as a 


multiple punch press, and if proper care is 


taken to prevent the ways from becoming 
worn and mutilated, it is well adapted for 
labor saving in doing this class of work, 
punching a number of holes at the same time 
in whatever 
relative positions may be required, doing, at 


of whatever various sizes and 


one handling of any piece within its capacity, 
nearly 
which 


as many times the amount of work 
au single punch can do.as there are 
holes to puuch, It affords excellent facili- 
ties for handling work in it expeditiously. 
ae ee 
An Improved Sectional Swinging 
Cupola Furnace. 
Foundrymen will be interested in the new 
cupola which we illustrate herewith, the de- 
sign be ing especially to facilitate the opera- 
tion of a cupola by providing for its more 


COnY 


nient cleaning and re-lining. 


lo this end the lower part of the cupola 


is hinged upon the tubular column at the 


rear, as shown, so that it may be readily 


‘Wung around to the back, and the bottom 
dropped, as shown by the dotted lines, in 
Which position it is obvious that ‘ picking ” 
or rc-lining may be done with the greatest 
Possible facility. It is claimed also that the 
bottom of sand or clay can be more securely 
Placed in this than in the ordinary cupola, 


and that after this is done the kindling and 
first charge of coke are put in place, the top 

section daubed with clay to make a 
joint, swung into position, raised to its 
by the jack 


and supported shown 





remark, have been so | 
placed in the machine that when they are | 


| 
| below. When thus raised, an opening in 


|the column at the rear comes fair with a 
| corresponding opening in the belt ring, and 
|thus the blast is introduced from the pipe 
shown in outline above. The spout is also 
hinged to the lower section, so that it clears 
the front columns as it swings around. 

This furnace is also well adapted to melting 
brass in crucibles, dispensing with the ordi- 
nary brass furnace. In this operation the 
crucibles are put in place while the section 
is swung out, and are removed in the same | 
manner after melting. 

The economy and melting qualities of the | 
cupola have been well cousidered, and are 


| 


found to be entirely satisfactory when com- 
pared with others, while the cost of attend 

ance is much reduced. 

These furnaces are made in sizes from 18 
32 


commercial or trade school foundries. 


to , and are adapted for use in either | 
The 
manufacturers are the Long & Jervis Found- | 
ry and Machine Co., Decatur, Ala. 


Notes on a Problem in Water Power. 





By Jown Ricwarps.* 


In presenting this paper the author intro 
duced the subject by a few remarks, in 
which he said he had not at first intended | 


mn 


i 





i 











| fifths of 
| into 





into the probable conditions, inferences, or 
led and 
tablished modern practice as it now exists in 


deductions which have up to es- 
this country. 

Water wheels, as we have to deal with 
them, may be classed as gravily wheels, in 
cluding (1) overshot breast wheels and_ per- 
haps the Poncelet types; (2) pressure wheels, 
including what we call inclosed turbines and 


reaction wheels ; (3) impulse wheels, driven 


| by spouting water. 


The classification thus assumed is, for 


| short, gravity, pressure, and impulse wheels. 


These may be said to cover the various types | 


in common use, 

In modern practice the class called press 
ure turbine wheels constitute perhaps four 
the whole. These can be divided 
three types, namely The 
Fourneyron, or outward radial discharge ; 


general 


head. The wheels are submerged, placed 
at the bottom of the head 


cessible to observation, and also for repairs, 


or near it, inac- 
calling for unusual and exp nsive provision 
in the way of bearings and other construct- 
ive features, including extra strength of all 
parts. The hydrodynamic conditions both 
of entrance aad discharge call for compli- 
cated forms that cannot with safety be built 
up, and pressure turbine wheels thus become 
large and expensive castings, the value of 
whick depends upon the integrity of every 


part. Ifa vane be broken or imperfect, the 
whole wheel is lost. The diameter being 
limited because of first cost, a limit of ro 


| tative speed is reached at heads of 50 feet or 


so, and even at that head 


the bearings have 


to run under undesirable conditions; in other 


words, this type of wheels does not permit 


| . . . . . 
control of rotative speed, that being limited 


the Jonval, or downward discharge parallel | 


to the axis of rotation; and the 


or inward flow wheels. These have come 


| into general use all over the world, and have 


aliterature of surprising completeness, They 


} are by common consent regarded as the most 
efficient, and, 


indeed, until recently, have 
been the only wheels which were considered 


The question to be presented, and the main 
point in this communica- 
tion, is, What has produeed 


this particular form = of 
evolution in water wheel 
practice ? and why has 


pressure instead of impulse 
been the principle, or mode 
of operation, followed in 
all countries ” 

3efore attempting any 
answer to this inquiry, it 
will be well to further ex 
amine or explain, in as 
simple a manner as_ possi 
ble the nature of the class 
called 
wheels. 

A column of water rest- 
ing upon the vanes of a 
turbine 
free on 
and 


pressure turbine 


wheel, which are 
their reverse side, 
meet no resistance 
efficiency less machine fric 
and the 
turbines, to so 


tion ; science of 
directed to removing the 
impeding water and its re 
sistance on the reverse side 
of the that is, 
the discharge 
the 
has 


vanes, on 


side, after 


of 


or 


function pressure 





ceased has been 
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it to be presented as a formal paper, but he 
thought the subject one worthy of discussion, 


and hoped what he had to say would bring | 
He thought it strange 
| the subject of impact water wheels had not 
attention. What had 


about such discussion. 


received more been 


|done in the way of development of such 
| wheels had been done experimentally. Many | 
| wheels had been sent to California which 


would not give more than 30 per cent. effi- 
|ciency, and many more of them not over 50 | 
His paper, as presented by him 
self, was as follows : 


per cent. 


The present paper is to be a non-scientific 
one, and in other respects is not to be classed | 
lamong the contributions such as are com 
monly presented before this society. Neither | 
The 
present some thoughts upon a very important 


are its objects the same. purpose is to 


| 
| 


subject, with a view to calling out further 
and There 
nothing exact or determinate to deal with, 
there will be neither figures nor quantities | 
that 
need be apprehended in following the re 


more able discussion. being 


included, so no severe mental strain 
marks. 

The subject is water motors, or, as we com 
monly say, water wheels, for utilizing the 
action of gravity on water, and an inquiry 

* A paper presented at the San Francisco Meet- 
ing of the A 8S. M. E. 


utilized. 
the effect 
water, or its functions, in 


divide 


this class of wheels, into gravity, impulse, 


and reaction, but there is no need of such 
assumption or introducing the complex na 
ture of these forces thus combined, because 
the whole is explainable as simple pressure, 


and all observed phenomena point to this as 


| the ‘* mode of action”’ in pressure turbines. 


I am in this assumption no doubt trans 
gressing upon what are called established 
data, but the issue is not important to the 


present subject, and it will be sufficient to 


jcall the active force one of pressure alone, 


and the resistance, or loss, a result of an im 


| perfect riddance of the water on the reverse 


or discharge side of the vanes after it has 
performed its work by pressure, impulse, or 
otherwise, 

Following this method of operating to its 
involves closed ves 
to the 
wheels, as in other cases, but around them. 


constructive features, it 


sels, or conduits, not only 


| They must be enveloped in the fluid that 


drives them, and contained in cases 


enough to sustain not only the static head, 
but also the effect of water concussion, and 


water 


strong 


American, | 


by both first cost and operating conditions. 
Turning now to the other type of wheels, 


| but little known in this country except on 


the Pacitie Coast, the impulse class, and 


jassuming that the force of spouting water is 


jin connection with an efficiency beyond 60 | 


| 
| per cent. 


| 
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there, represents complete | 


! 
call it, is 


It is Common to | 


in most cases afford support for the wheels 


themselves and their shafts. 


The bearings of the wheels have to sustain 


the weight of the running parts, 


many cases a pressure of the head, equal to can be of 10, 


also in 


jequai to its gravity, less an inconsiderable 


friction in orifices, the question arises, why 
of water wheels fol- 
lowed on this line, instead of pressure, for all 
}except low heads ? 


has not the evolution 


This is a very important question, one 
that may well engage the attention of this 
society, and one that calls for explanation 
such as will be by no means easy or apparent. 
It is true that with that class of impulse 
wheels called ‘* undershot,”” and some other 
cruder forms operating by the impulse of 
spouting water, the efficiency attained has 
been so low as to lead to the conclusion that 
the the method, or 


mode of operation, and this opinion has, it 


losses were inherent in 
seems, become general, without any one very 
closely inquiring into the matter. 

of 
is as high 


That the efticieucy tangential wheels 


driven by impulse as can be 
attained by pressure turbines, has been proved 
by numerous experiments here, also by some 
recent tests at Holyoke, Mass., and is be yond 
settled 


| ° ° 
| this coast, and as a problem no longer exists. 


controversy. It has long been on 
No one here would expect under a head of 
feet more to attain with any known 


| type of pressure water wheels a higher effi- 


or 


ciency than is given out by tangential im 
| pulse wheels; but this state of opinion and 
| practice is confined to narrow limits now, 
and is the more to be wondered at when we 
}consider the rapidity and completeness of 
| investigation in other branches of dynamic 


engineering at the present day, especially 


constructive condi 
of the impulse 
type of water wheels are taken into account, 


when the economic and 


itions so much in favor 


| These we will now consider in a brief way. 
There is a wide difference between a water 


of the | wheel driven by impulse and one operating 


The tirst cost of the 


power, is 


}on the pressure system, 
(ge : 2 
|former, for a one-half as 


is still 


given 


much, and its maintenance less, in 
| proportion, 
Figuratively speakiog, when a wheel is 
changed from the pressure to the impulse 
system it is taken out of its case, mounted in 


All 


inlet fittings are dispensed with and 


the open air, in plain sight. the various 


are re 
Its 
diameter is made to produce the required 
The 

all 


strains except those of gravity and the stress 


placed by a plain nozzle and stop valve. 


rotative speed, whatever that may be. 
shaft and its bearings are divested of 


of propulsion when the water is applied at 
ove side only. Most important of all, there 
are no running metallic joints to maintain 
ugainst the escape of water, no friction and 
no leaks ; there are, indeed, no running joints 
or bearings Whatever, except the journals of 
the wheel shaft 

The effect of grit and sand is climinated, 
both as to vanes and bearings, and there are 

risk 
If a vane is broken, another 
If a 


large or small wheel is wanted, the change 


no working conditions that involve 
eall for skill. 


one is applicd in a few minutes’ time. 


is inexpensive and does not disturb the 


foundations or connections. 


Capacity is at complete control; the wheels 
H. P.., 


ithe area of the issues multiplied into the involving expensive special patterns, 


without 


The 


100, or 1,000 
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speed of rotation is not confined to commer- 
cial dimensions because of patterns or other 
causes, Itis merely a matter of choice with 


the purchaser or maker. 


Now granting the efficiency of impulse | 
| W. Smith as to which was the better name 
(of the two, tail-stock or foot stock, for the | 


wheels, before remarked, can 
hardly be called in question for all heads 


exceeding 50 or even 30 feet, and conceding 


which, as 


the constructive and operating advantages | 


just pointed out, the question at first named 
arises, why has the evolution of water wheels 
during fifty years past been confined to 
the pressure class? also, why has it been 
proposed at Niagara Falls to employ pres- 
wheels under a head of 100 


sure turbine 


feet or more, when the conditions point to| 
lathe as the English call it, the engine lathe 


the better adaptation of open, or impulse 
wheels ? 

It is not necessary in such an inquiry to 
discuss the problem of horizontal and verti- 
cal axis, or other local conditions, in the 
case of the Niagara plant, or in any other 
case, further than to say that the pressure 
class of wheels offer no advantages not 
balanced by equal or greater disadvant- 
ages, as will no doubt appear if there should 
be discussion of this subject before the 
society. 

Besides the object of this communication 
first named, there is the further one of call- 
ing the attention of the members present to 
the impulse or open water wheels so ex- 
tensively employed on this coast, and to sug- 
gest that, if possible, they manage to see 
such wheels in operation under various heads, 
especially under high heads. In observing 
a machine of any kind in motion, there are 
impressions gained which cannot be conveyed 
by description, but I warn every one against 
inference from this remark that the tangential 
water motor wheels on this coast are not 
scientifically understood and treated. The 
problems involved may not be so many or 
so intricate as in the case of pressure turbine 
wheels, and this is fortunate, because the 
literature of the latter is one of much per- 
plexity to any but skilled mathematicians, 
and for that reason has not been of so much 
use as it ought to have been in developing 
the wheels. 

In this country—and it is a most commend- 
able thing to mention—the pressure turbine 
by an inward flow, or an inward draught, 
has been greatly simplified in construction, 


| we find the right name. 





cheapened in first cost, and at the same time 
better adapted to impure water, without | 
losing anything in efficiency. I believe the | 
inward flow turbines made by the Risdon | 
Company at Mount Holley, New Jersey, have | 
in public tests on more than one occasion | 
shown an efficiency as high, or even higher, 
than the more finely fitted Fourneyron and | 
Jonval types. | 
The record of American engineers in this 
branch is one of which they may well be | 
| 





proud ; and now that impulse wheels of the 
Girard type have made 


much | 
abroad, and have here in California preg 


progress | 
modified much as the Fourneyron and Jon- 
val wheels have been in the Eastern States, | 
it is quite time more attention was bestowed 
upon them in other parts of the country. 
The analogy in the two cases is marked. By 
an inward flow, American makers reduced | 
the running parts, or the wheel proper, of 
pressure turbines to a small diameter, in- | 
creasing its speed accordingly. This lessened 
the weight and cost of the wheels in the 
proportion of their diameters, and at the 
same time dispensed with the accurate fitting 
involved in the outward and downward flow 
turbines ; and this, as before said, has been 
done without sacrificing efficiency. , 

The tangential type of open wheels has 
been similarly dealt with here in California. 
The running water joints have been wholly 
The construction has been | 
The round jet has been 


dispensed with 
cheapened one-half. 
applied in the most simple manner, with an 
increased dynamic effect, and the efliciency 
attained is believed to be more than is reached 
by the finest examples of Girard wheels in 
Europe. 

Conceding these statements and facts brings 
us back again to the query forming the sub- 
ject of this communication ; namely, Why 
has the evolution of water wheels followed 
on the line of presswre instead of tmpulse ? 


}such thing as right and wrong, good or bad, 


Tail-stocks for Lathes. 
By Pror. Jonn E. SwkET. 


In discussing the point with Professor A. 





well-known piece of machinery, I was pre-| 
disposed in favor of the latter as the more} 
elegant expression, but being convinced that 
the former was the more consistent I have | 
adopted that for a heading, not forgetting, 
however, that it is vastly more important 
that we make the thing itself right than that 


It is more than probable that the slide 





or iron lathe as we know it, has received 


ls 
}it ought, and may far more than shown, 


casting belongs to a class which is likely as 
good as can well be devised for lathes of 
from 16” to 36” swing. Assuming the strain 
to be in the direction of the arrow, the front 
web A prevents lifting, the back web BP pre- 
vents the spindle tube from going down, 
and the central web C prevents all spring 
ing back. The spindle or poppet barrel 
can project over towards the head center, as 


and the whole looks well. Lookiog from 
the head stock end, the form of the webs A 
and £ is often made as in Fig. 18, which 
is not as rigid as if like Fig. 19, but the lat- 
ter brings the metal at d in the way of the 
compound rest or tool. The form given in 
Fig. 20 would be better all around, and, un- 
less for some reason not considered, might 

be the best form, but does 

* not look as well as Fig. 
- 17. To make the curved 
lines in this case equal the 
straight requires a better 
artist. 

When the tail stock is 
of the cored construction, 
the form shown in Fig. 
21 is as strong as it well 
‘an be. It does not ap- 
pear possible to make it 
stronger by adding metal, 
or to take away metal 
without making it weaker. 

The cross-section shown 
in Fig. 22 is worthy of a 











second thought. It will 
be seen that the metal in 
the web is equally dis- 
posed each side the line of 
strain. This brings the 
casting well out of the 
way of the compound 
\ slide, and makes a very 
casting 





Fig. 22. 


| rigid for its 
weight. 


Figs. 23 and 24 are the 
same as 21 and 22, with 
the tube for spindle and 
screw added, which in no 
way weakens or affects 
the strength. 

The strain on the cen- 
ter when taking a heavy 
cut tends to lift the tail- 











stock or rotate it around 
the center c, Fig. 22, and 
the bolt is in 
better position to 


binding 
resist 
that strain the nearer it is 
towards the head-stock. 
| When two bolts are used 








Fig. 


Fig. 25. 
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Fig. 26. 


TAIL-STOCKS FOR LATHES. 


more study, has been constructed by more 
individuals and firms, and has 
more shapes than any other machine tool, 
and it is equally probable that the tail-stock 
has taken about as many shapes as any 
other part of the machine. If there is any 


assumed 


agreeable or ugly, they cannot all be the 
best. It is more than likely there are two 
or three good forms, but all things consid- 
ered it may be that one of the two or three 
is better than the others, or that one form is 
best for one size of lathe, and another for 
another size. 

To consider the best form to resist the 
strains, it is as well to omit the parts that 
have no bearing on the question, as has been 
done in some of the illustrations that follow. 


The form shown in Fig. 17 for an uncored 








it is the front one that 
takes the strain, except 
when the strain is due to 
the load on the center, in 
which case the strain is 
in the direction e, Fig. 17, 
which brings a lifting 
strain on the binding bolt, 
as it tends to the 
tail stock around the cen- 
ter f, but in this case the 
strain on the bolt will 
seldom exceed the weight 
on the center, even with 
the bolt as shown. 
Various practice, if not 
various opinions, exist as 


rotate 


to where the set-over joint 
That the joint should be where 
it has the longest lever arm to resist the 


should be. 


strain would hardly seem to be open to ques 
tion. The tendency is to rotate around the 


point g, Fig. 17, and the place for the binding 





bolt near the head-stock end, and, too, for 
the reason that the strain tends to push the 
tail-stock back, as shown in Fig. 20; the} 
bolt can properly be placed nearer the front, | 
as shown in Figs, 17, 20 and 22. 

To maintain the tail-stock in perfect} 
alignment, the Sellers plan, Fig. 25, or a 
modified one by Landis Bros., Fig. 26, of 
drawing it over against a straight edge, is 


good, and has construction advantages over 
the double V 
the girts are omitted in the bed, and some 


common plan, except where 
scheme is necessary to hold the two sides of 


the lathe together—a style nearly obsolete. 


—. 


The construction advantages of the [Landis 
plan are that the edge can be much yore 
easily made straight than the two Vs, fou, 
sides of which must be made both straigh; 
and parallel, and if it becomes necessary to 
swing the tail stock to get perfect aligninent 
in the Sellers and Landis plans it is oily 
matter of a little scraping, and that ser ing 
has no effect on the vertical height or aligy 
ment. 

Quite a common oversight is that of |-ay. 
ing the cross-bar inside the bed free to 
swing. Horns cast on the lower piece, as 
shown in Figs. 23 and 24, prevent this, go 
that the movement of the bin 
lever releases the tail-stock or binds 
When the cross-piece and binding bolts sre 


least 


free to swing, it is necessary to slack back 
the binding screw a long way, or the cr 
piece will swing up and catch; besid:s, if 


the bolts get at the wrong angle, the 
stock is quite sure to slide back unti! jt 
comes toa vertical position. It is hard to 
find any place in the whole machine w! 

so few cents will add so great convenien 
With the binding bolt set at an angle, as in 
Fig. 27, which, as a matter of fact, is rig 
the two horns would be sufficient, and when 
the bolt is set tight enough to hold the 
other strains it will never slide back. The 
angle given in the cut is much too great. 

The spring in the tail spindle and center 
and the elasticity in the binding bolt or 
bolts, are the weak points in the whole 
structure. To remedy the latter it is cus- 
tomary to put in more bolts, but from the 
consideration of the strains it will be seen 
that the extra bolts do but little good, and 
add to the trouble in shifting. A far better 
plan is to make the one bolt equal to the de- 
mand, and then there is but one to operate, 
As to the springing of the poppet spindle, it 
may be that the foreign plan shown in Fig. 
28 is much better than our own, though in 
many cases the extra projection may not be 
needed; when the projection is necessary 
the projecting sleeve is far stronger than 
the poppet spindle, and it gives room for a 
wide slide rest, whereas in adopting the 
narrow slide rest and the short overhang of 
the tail stock, we may have accepted the 
greater evil of the two. 

In the foregoing an attempt has been 
made to point out a process of reasoning, 
which, if correct and complete, ought to aid 
in determining which are good and which 
are bad forms, and at least set students in 
machine design to thinking. 

cen lle ance 
America’s Fastest Train. 


The seventy-minute flyer which the Read- 
ing Company put on its Atlantic City branch 
on Saturday is claimed by the officials of 
that company to be the scheduled 
train in America, if not in the world. Ten 
minutes are allowed for the ferry trip from 


fastest 


this city to Kaighn’s Point, leaving sixty 
minutes for the 55.5 miles from the station 
to Atlantic City. 
however, no speed can be made on accouut 
of the grade crossing of the West Jersey 
Railroad, so that as a matter of fact the re- 
maining 53.5 miles have to be made in fifty- 
four or fifty-five minutes, which is practically 
sixty miles an hour for that distance. On 
Saturday the train, whieh consisted of eight 


For the first two miles, 


cars carrying two hundred and eighty per- 


sons, pulled out of the station a minute late, 
but this was made up on the run, and Atla! 


tic City was reached exactly on time, For 


a few miles the Empire State Express of th: 
New York Central Railroad is scheduled to 
run at arate exceeding sixty miles an hou 
but for a distance as great as that from Phil 
to Atlantic City the Reading’ 
seventy-minute flyer is believed to have ni 
equal in speed.—Philade(phia Record, 
mmrun@libesamesn 
A reporter recently interviewed Edison o1 


adelphia 


the subject of the steam engine, commencin: 
by asking ‘‘ the wizard” if the steam engin 
must go. Ip reply he was informed that th: 
steam engine must certainly go, ¢.e., in the 
way that it has been going for some time, t 
furnish power for generating electric cu 
for purposes, This 
view is being industriously reprinted in a 


rents, and other inte! 
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the papers as though it contained new wna | 
important information, as, in fact, it does to | 
many, including most newspaper men, But | 
Mr. Edison having spoken on the subject, | 
there is no doubt but that many persons 
will now awake to the fact that electricity 
is not going to be the prime mover of every- 
thing terrestrial. 
a ae 
Grinding Machines. 


We illustrate herewith some grinding ma- 
chines which have recently been brought 
out by the Sterling Emery Wheel Co., of 
174 Fulton street, New York City. 

Fig. 1 shows the machine designated by 
the manufacturers as the ‘“‘ D,” in which the 
length of the spindle is 60’; distance be- 
tween wheels, 40’; diameter of spindle in 
the bearings, 2}; length of bearings, 10”. 
It is intended to run two 26” wheels. This 
cut ig given as representing a complete line 
of these machines, which are practically 
alike except in size, and which are adapted 
to any of the work about machine shops, 
foundries or manufactories which is usually 
done on such machines. 

Fig. 2 represents what is called the ‘‘E” 
machine, which is also representative of a 
class of similar machines intended for only 
one wheel, which is placed between the 
bearings. In this machine the spindle is 41” 
long, with bearings 12” diameter, 84" long. 
It is intended to use a 24’ wheel. This ma- 
chine is especially intended for the heavier 
work usually done in foundries, and where 
only one wheel is required. 

Fig. 3isa bench machine with tight and 
loose pulleys on the spindle, so that there is 
no need for a countershaft. It has a spindle 
20’ long with bearings 1,';'x4}. This ma- 
chine is designed for two 12x22" wheels. 

Fig. 4 shows a column which is furnished 
with this machine when desired, so that it 
may stand upon the floor. 

In the case of the larger machines the 
rests can be used on either side of the wheel, 
and where two wheels are used they are 
sufficiently separated so that two men can 
work at the machine at the same time with- 
out interfering with each other. 

ee 
An Elevator Experience. 


A Chicago engineer, who prides himself on 
his years of experience, lately met with a 
condition which was beyond his comprehen- 


sion. He went to pack the piston of a Hale 





elevator, in the building where he was em- 
left 
charge valve open while he 
slacked up the glands and 
packed the stuffing boxes. 
Of course, under these con- 


ployed. He the dis- 


yeah) nN 


ditions, air got into the cyl- 
inder and the water got out. 
After he had finished pack- 
ing, he turned on the water 
from the supply, but neg- 
lected to open the air valve. 
In the meantime the tank on 
the roof became empty, and 
his efforts to start the ele- 
vator availed nothing, For 
several minutes he worked 
with the elevator rope, but 
the 
move. 


being no 
did 
Presently he bethought him- 
self to the 
supply, and finding 
lacking he started the pump 
and filled the His 
troubles then began in ear- 


there water, 


elevator not 
examine water 
this 


tank. 


nest, for so soon as the water 
vas introduced into the cylinder, it being 
full of air, the elevator commenced to dance, 
pringing upward two or three stories with a 
ipidity that almost took the breath away, 
ind again descending in the same spasmodic 
nanner until the engineer was frightened 
‘early to death and commenced to call for 
issistance. His predicament was somewhat 
ilarming, for, at the least opening of the 
ilve, the compressed air in the cylinder 
vould shoot the elevator many feet upward 
before the valve could be closed, and then, 
by moving the valve too far, the elevator 











would drop again. His cries for help soon 
brought an engineer from a_ neighboring 
building, who, taking in the situation at a 
glance, and 
reached the top of the cylinder, opened the 


understanding the difficulty, 


little pet cock which served as an air valve, 
and, so soon as the air was exhausted from 
the cylinder, the elevator became the same 
old tractable machine as before.—G. P. in 
Stationary Engineer. 

es ees 


There is just now a revival of plans for 


The constituents of a 


making diamonds. 














Fig. 1. 


GRINDING 


diamond are fairly well known, but when it 
comes to imitating nature in their production 
it is—another thing. 








— pe 
Engineers’ Wages at Sea. 


In the ‘The 
Progress of Merchant Shipping” there is a 


parliamentary paper on 
table which shows the wages of engineers on 
different classes Oi steamships over a period 
of years. It appears from this that for ves 
sels of and above 2,000 tons the monthly pay 


of tirst engineers was for 1855—the first year 





recorded-——on the average £21 1s. 4d.; but it 
fell in successive years until it reached £17 10s. 
8d.; and from that it has fluctuated a 
little upwards. It is to be added that there 
are known to be a few instances of chief en 


rate 


gineers who receive £25, ‘‘or even more; but 
these, being special cases, have not been in 
From 1880 up to 
the rate, the 
£19 


cluded in the average.” 
1887 there was an increase in 
average for the last-named being 


ds. per month; but it fell during three sue- 


year 


cessive years, whilst in the past year it would 
seem from the parliamentary paper that the 


rates of wages that have been paid on the 
average to firemen, and it is noteworthy that 
the wages paid to the ‘‘leading firemen” 
were for the past year about the highest, and 
in some instances actually the highest that 
ure recorded in the list which usually covers 
the period from the year 1855. In the case of 
the 


wages of the leading tiremen averaged £4 7s. 


steamers of and above 2,000 tons, the 
6d. per month as far back as 1855, but for 
while those of firemen generally had risen in 
ratio. Of 
transference of so large a portion of our mer- 


the past year they had risen to £5 5s. 


a somewhat similar course the 
chant shipping from sailing to steam vessels 
in that period must have greatly developed 
the demand for both engineers and ftiremen, 
and thus the advance in the rate of wages is 
accounted for in degree, but there is no ex- 
the the 


movement of the two classes in that time. In 


planation of reason for unequal 
the early years it was more difficult to obtain 
men, but the years have seen the upgrowth 
of many, and experience adds now yearly to 
the supply, whilst it is doubtful whether the 
demand is likely to know as rapid an increase 
in the future as it has done in the past, 
though combination now may affect the 
wage.—London Engineer. 

ee 
The Overhead Trolley. 

By Proressor Josern Torrey. 
Before J. H.’s note appeared I had some 
notes down on the above subject, but had 
hesitated about sending them, thinking they 
would not be of 


readers. It 


general interest to your 


begins, however, to appear as 
if the subject was of some interest, so per- 
perhaps | may be permitted to add a few 
The 
question, What is the proper attitude for me- 
chanics and 


words to what has already been said. 


engineers to take concerning 
the trolley? is too important a one to be 
either set aside or discussed carelessly. 

As is well known, the city of Boston, near 
which I have the excellent fortune to reside, 
is now pretty fully equipped with electric 
cars on the overhead trolley system. Boston 


is blessed with narrow and crooked streets. 
About every imaginable obstacle to the suc 
cessful operation of an electric railroad, or 
any other rapid transit system, exists there. 
Numerous complicated crossings where sev- 
eral tracks intersect, make heavy strains on 
the and poles. 


guys There are plenty of 


sharp grade curves at very crowded points. 





MACHINES. 


average rose again to £19 5s. The rates paid 


to other engineers—second and_ third 
moved in the average somewhat similarly, 
and so in the cases of smaller vessels; so that 


that the of wages rise 


and fall with the condition of the shipping 


it would seem rates 
industry, whilst a further corroboration is 
given to that conclusion by the knowledge 
of the fact that 4here is now in course of ar- 


rangement some reduction of the wages of 
engineers in certain types of steamships, 
both in Cardiff and in the northeastern 


ports. 
I 





—> : Fig. 4. 


The same return gives a table of the! 


Then again the suburban traftie is exceed- 
ingly heavy, and most of 
the suburban electrics come 
right into the crowded part 
The 
mostly the long ones, with 


of the city. cars are 


six or eight wheels, and 


having for about 


seats 

thirty-six. As a matter of 
fact I have seen eighty pas- 
and 


sengers on such a ear, 


sixty or seventy is not) an 
uncommon figure. Tremont 
street, particularly between 
Park and Boylston streets, 
is a very interesting and 
impressive sight from about 
tive o’clock in the afternoon 
The problem of hand 


ling a 


On, 
tremendous rush of 
people, all of whom are in a 
hurry to reach their homes, 
is presented there in all its 
ius complexity, Every car that 
passes is jammed to its ut 
handle 
crowded 


most capacity, To 
such a car in a 


street with numerous crossings thronged 


with hurrying people is a task to try the 
nerves of any man, 

The ruling spirit of this very busy scene is 
the overhead trolley, the main objection to 
that it is Is the war 
wires warranted in all its 
I can understand how it might be 


which is overhead. 
against overhead 
severity ? 
perfectly justifiable in case of such wire and 
Wiring as was in vogue ten years ago, but 
should not *‘the punishment fit the crime” to 
some extent 7? 

Just now we 


are decidedly in a rut as 
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to methods of hanging and securing wire, 
but I can conceive of conditions under 
which an overhead wire would involve no 
more danger to the public than an under- 
ground one, and these conditions are not un- 
attainable. There is a special reason to my 
mind why we should be particularly patient 
with the electric railroad overhead wires. The 
electric railroad is one of the great agencies for 
bettering the condition of the working peo- 
ple. In Boston the amount accomplished in 
this way is almost incredible, and hundreds 
of families who formerly lived in tenements 
now live in comfortable quiet little houses in 
the suburbs, 

In just the same way 
when, as it seems to me, it 
duty to bear with the arc light wires with 
their insufficient insulation and poor con- 
struction. The change the introduction of 
the electric light made in some small west- 
ern towns eight years ago or thereabouts 
cannot be understood or appreciated by any 
one who has not been on the ground and 
witnessed it. Ido not mean that all criti- 
cism should be silenced, but there is a vast 
difference between the criticism that destroys 
and that which builds up. The former costs 
nothing. Any newspaper reporter who 
knows as little about the subject as a cat 
does about Sanskrit, can reel it off by the col- 
umn. Moreover it is a fact which, it seems 
to me, is a very noticeable and lamentable 
one, that in almost every case, especially of 
criticism on any mechanical contrivance or 
plan, the destructive criticism is the first to 
appear, and is all too seldom followed by any 
broad, intelligent and constructive consider- 
ation of the subject. 

It seems to me that most of the criticism of 
the trolley belongs to the first class. I read 
an article only the other day in which it 
seemed as if the writer must have ransacked 
all electrical history for the last ten years to 
make out a case against the trolley. I went 
impatiently from line to line expecting 
every moment to find the place where he 
would begin to really criticise and put some- 
thing in the place of what he had torn 
down, but there was no such intention in 


there was a time 
was a public 


sight. 

Now if I understand the matter aright, the 
trolley is simply a scaffold in our rapid tran- 
sit structure; but have we built above it yet, 
and are we ready to abandon it? If so, what 
are we to putin place of ity If not, then 
what sense is there in undermining it? We 
are not ready to leave it. The trolley is the 
only device that has so far been able to put 
electric railroads on a basis permitting eco- 
nomical and successful operation, and mak- 
ing it possible to enlist the necessary capital 
for installing the large plants which have 
grown up all over the country. 

Rumor has reached me within a day or two 
of a new system in operation in Chicago 
which employs no trolley, but I know noth- 
ing further about it. If it isa success it will 
be welcome, but unless its economy is com- 
parable with that of the trolley it will not be 
a success, 

People are constantly talking about storage 
batteries, and their possibilities in running 
street cars. The storage battery has a field 
of its own, and will, probably, in some form 
or other, be a factor in the electrical develop- 
ment of the next twenty years; but does it 
really look as if it were taking a step forward 
to multiply the number of times we convert 
energy? I believe myself most firmly that 
we are all on the wrong track with all our 
We 
are converting energy too many times now, 
and the great step will be when we only con- 
vert it once; but is that any reason for in- 


dynamos, motors and steam engines, 


veighing against steam boilers with their nu- 
merous explosions and steam engines with 
their fly-wheel accidents, both of which have 
caused more deaths in the last year than all 
the trolleys in Christendom? By no means, 
It is every one’s duty to use them for every 
ounce there is in them. They are the agen- 
cies which are to teach us better mechanics in 
years to come, 

It takes no great mental acumen to see the 
faults of the trolley, It is all out in sight, 
poor thing! and every wink of its keen eye is 


have to be strengthened, and are in an al- 
most constant state of upheaval, what other 
device would permit of working temporary 
switches and sidings as does the simple, man- 
ageable trolley? It is going to be some time 
before our road-beds are up to the demands 
of the heavy traffic, and, meanwhile, it seems 
pretty evident that the trolley must stay and 
not Another thing worth noticing is 
that many of the faults of the trolley are not 
inherent but constructive ones, and are capa- 
ble of remedy. Still it is not a subject for 
superficial thought, and anyone who under 
takes to improve it will find that it has not 
been contrived without study. 

Finally, coming to the question of danger, 
I think Mr. Poole is substantially correct in 
stating that there has been no loss of human 
life directly traceable to the trolley, though 
that is a somewhat ambiguous provision. On 
the whole, I cannot see that the trolley is any 
more dangerous than the cable, for instance. 
The grip isan element of more or less uncer- 
tainty. Wearis very severe, acd if some de- 
vice like the Paine grip is used, accidents, 
such as took place on the Brooklyn Bridge a 
few years ago, may occur. The breaking of 
a cable is an exceedingly awkward circum- 
and the slot in the track is not guilt- 
any means. For such a city as Bos 
ton, electric cars, such as are in use now, are 
a better temporary solution of the problem 
than cable cars would be, and even in Phila- 
delphia, where either cable or trolley would 
have very favorable conditions, the choice 
which has fixed on the trolley seems to be a 
wise one. 

The problem of rapid transit is an entirely 
unique one in America. It has no approach 
to a parallel anywhere in the world, and the 
most advanced plans are merely the begin- 
ning of a solution. The great difficulty is 
that people’s minds work so much alike. 
There are always more people who want to 
travel than can. On any line where the cars 
are crowded they will always be crowded, 
unless the number of cars is so increased as 
to make rapid motion impossible. If more 
car- are added to a line it is seldom that the 
relief is more than temporary. The travel 
comes up to its capacity every time. 

I know of no greater or broader problem 
in the world than this. It is precisely the kind 
of questions our technical school engineers 
ought to be trained to consider. I say 
You cannot fit a man to cope with 
such problems in any school. A man must 
be born with the engineering sense in him, 
but the technical school can cultivate and 
develop such men if they will. 
a 


LETTERS FROM PRACTICAL MEN, 


go. 


stance, 
less by 


trained. 


Annealing and Cutting Off Steel, 
Editor American Machinist: 

Although the subject of annealing steel 
has had some space in your columns, I am 
certain that it wants more, because in a shop 
directed by one of your constant readers I 
very recently saw fifteen hours spent on a 
little piece of hard steel, which three hours 
would have finished had the steel been soft, 
had the cutting tools used been dressed and 
hardened in a clean fire, and the job been 
done as it might have been done. I not only 
saw this time spent, but I helped to pay for 
it, which decidedly emphasized my opinion 
of the time wasted. 

There is only one way to treat steel in the 
machine shop, and that is to cut it up as 
soon as may be after it enters the shop door, 
and anneal it in powdered charcoal in cast- 
iron boxes, with covers bolted on. I have 
so annealed ‘cling ” in 
working as mentioned by Mr. Goodyear. I 
have seen mild steel—machine steel—which 
was very soft, which worked in the lathe 
with a ‘‘cling” as bad as that of 
copper. I once had a great deal of such steel 
to work in the form of crank-shafts, and it 
was not only expensive and difficult to work, 
although extremely soft, but it also wore 
badly, and its use was finally discontinued 
solely because of its softness and its *‘ clingy ” 
working. 


never seen steel 


almost 


But I have never seen a tool steel 


which was annealed ‘‘too soft.” I have 





seen and recorded, and, by the way, in these 





there is no certainty as to the result of a 
water anneal. But the job was ina hurry; 
a broken tool, perhaps, to be replaced; a man 
idle; a contract already scant of time, and 
the steel standing in the rack in the bar, just 
as it came into the shop. Under those cir- 
cumstances it takes lots of nerve todo any- 
thing except to rush at the job headlong, 
trusting to luck to get through somehow in 
less time than would be used if the stock 
were rightly treated. Every man who has 
ever been any part of a tool maker knows all 
about it. Hence I say that in all cases tool 
steel stock should be cut up as soon as it 
comes into the shop into lengths that will go 
into the annealing boxes. Tools are of such 
varied lengths that cutting in small pieces 
does not entail waste; the smallest and short- 
est pieces of tool steel always find a use. 1 
have never seen steel annealed at the mill so 
well as it can be annealed in boxes by pack- 
ing in charcoal. And I do not think it pos- 
sible to anneal steel in a short time in the 
best manner. 

At the time of the Chicago fire a large 
stock of Thos Firth & Sons, Hobson’s & 
Jessup’s, and Black Diamond (Park Bros.) 
steel was ‘‘in the anneal” for several weeks 
—I think about two months, and was yet 
warm to the hand when it was reached. 

This stock had been heated precisely right, 
was not scaled at all, and was perhaps the 
only thing that was made of more value by 
passing through that conflagration. It was 
perfectly free working, could be cut with a 
good pocket-knife, and was in every way as 
good as it ever was, and while it lasted there 
was joy among the tool makers of Chicago. 
‘*Relic” steel we called it, and it was with 
sorrow that we came to the end of this acci- 
dentally annealed stock. Soon afterward I 
had a large job of tool making and special 
machine building, and in the plant was an 
old muffle, used I believe, formerly, for tem- 
pering. I had some cast-iron boxes made of 
suitable size, half an inch thick, with flanges 
all around the top an inch wide, and cast- 
iron covers same thickness to bolt on with 
half-inch bolts ; I ordered in a good stock of 
Jessup tool steel, octagon and flat stock for 
dies, cut it up, and packed it in the cast-iron 
boxes with half an inch of charcoal, coarsely 
pow..ered, between the steel and the sides of 
the boxes, and about } inch of charcoal be 
tween the layers of steel; holes bored in the 
covers permitted }'’ test wires to be packed 
in with the steel, and stick out through the 
covers after the covers were bolted on. I 
had a good, reliable ‘‘cub” who had had 
some experience in the blacksmith’s shop, 
and he built a hard coal fire in the unused 
muffle and warmed up the boxes of steel 
and charcoal until the }" test wires showed 
dark red the whole length when pulled up 
out of the boxes; then the muffle was bricked 
up tight without disturbing the fire or the 
boxes in any way, and the whole thing left 
to itself for two weeks. At the end of that 
time the muffle was opened, as it had got 
cold on the outside. The steel in the boxes 
was still warm to the hand ; the charcoal in 
the boxes not wasted at all, and the steel 
stock was perfectly clean and mottled with 
case-hardened colors—pleasing to look at 
and to handle, and delightful to work, and 
for the three years of my stay in that place 


fore it was brought into the machine shop, 
saving, I have no doubt, in the mere cost of 
drills and files, more than the annealing cost, 
to say nothing of the weeks of tool maker’s 
and machinist’s time gained, and the supe- 
rior quality of work turned out. 

I recently saw in a well-known shop in 
Connecticut perhaps half a ton of assorted 
tool steel in full length bars lying on the 
floor, which had been through the tire ; the 
superintendent told me it had been annealed 
ina long muffle, in an open hard coal fire, 
and that such was their practice The stock 
had been scaled in places, and was not clean 
to handle, and [ do not think it could have 
been uniform in softness. For reasons, I 





seen plenty of it which was ‘‘ water annealed ” 


did not care to inquire very closely, but I 


days when ail our street railroad send:heds ou with hard ‘‘ pins” in it, and worked it | doubt the correctness of such practice. | 
in that agonizing form, and have ‘‘ water | should certainly, in the light of my own ex. 
annealed ” many a job myself, knowing per- | 


fectly well that I should not do so, because | 


perience, question the judgment of any 
‘‘super’”’ in charge of tool makers who did 
not pack tool steel for annealing in boxes 
with charcoal. 

At this point the question of how to cut up 
this unannealed tool steel comes in. Most of 
us are fairly familiar with the screech of the 


| square-nosed cutting-off tool in the agony of 


its progress through the bar of steel held in 
the jaws of the shaper vise. We know hoy 
the foreman feels as he sees the tool go from 
the shaper to the grindstone and the too) 
dresser, backwards and forwards—how |}, 
man who is cutting off that piece of steel oi|, 
the cut, and holds the tool-post down when 
the tool begins to jump up—we know || 
about that, and what is more, we are not 
quite sure what to do aboutit. Of course 
the foreman can swear softly to himself, anid 
ask the man with as much calmness as | 
can assume if he is sure the tool is hard, az 
the man can answer with all respect to his 
foreman that the tool didn’t seem to be much 
harder than the stock, and then the foreman 
can walk off and wonder whether it is him 
self or the hand who is to blame, and th 
cutting-off tool can continue to screech. 

The steel can be sent to the smith’s sho; 
and cut up, cold or hot— both ways are ex 
pensive and leave the stock in bad shape, 
and call for needless work in the machine 
shop in the way of squaring up the ends. 

The steel can be broken in the press. Two 
supports, round edged to lay the steel on, 
and a ‘‘round V” edge punch, like a blunt 
cold chisel, brought down on the bar so as 
to very slightly bend it, and then after the 
bar is turned over, bring the punch down 
again on the opposite side, and the bar will! 
drop apart in very fair clean line in th: 
most surprising manner. This is, perhaps 
the very best way to cut up, or rather brea/ 
up, tool steel stock. In octagon shapes the 
break is almost as true and even asif cut in 
a cutting-off lathe. 

The cutting-off lathe can be used for 
round, square and octagon shapes, and has 
such a range of speed that comparatively hard 
stock can be cut without trouble, by taking 
time. Last of all, a very lately introduced 
power hack saw seems a wonderfully goo 
and efficient tool for cutting off steel. The 
price is almost nominal, and I have watched 
it working with admiration as to the results 


produced. Iam sure I have seen tool rooms 
where this $25.00 rig would have saved 


its cost every single week. I trust that 
this saw may soon abolish the abominable 
practice of cutting off stock in the shaper, 
which is so destructive to the shaper itself 
and the temper of the tool, the workman 
the foreman and the proprietor. Of course, 
in point of speed, breaking in the press leads 
anything else, but presses are not found every 
where, nor are they to be used without 
judgment, while the power hack saw comes 
easily within the intelligence of the most 
ordinary workman. 
Easy Way. 
A Talk to the Boys, 

Editor American Machinist : 

While a great deal has been said and done 
to raise the trade of the machinist higher 





| 


I had every pound of tool steel annealed be- | 





than it now stands, still there is one thing 
overlooked, and that is plain talks to the 
young men that are to take the places of the 
gray-haired machinists when the latter are 
unfit for work on account of old age. 

I have been waiting for some one more 
able than I to write on such subjects to start 
the ball rolling, but as they are more inter- 
ested in turning paper rolls right now than 
they are in our youths, I decided to make a 
break, with an earnest request that the rest 
of your readers will give their views on the 
subject, 

Now, to begin with, our young men do 
not read enough, but on the contrary, a 
great many of them will declare ‘as I did at 
one time) that there is nothing gained by 
reading, and that they can learn more in a 
week by actual experience than they can in a 
month's reading. 

To a certain extent this is true; but if they 
do not read then they will only be what my 
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father used to term “‘ hand-workers,” or, in| 
other words, after some one else has made 
all calculations for them then they will be 
workmen enough to do the work. 

Now, boys, it only requires practice to run 
a lathe or planer, but it takes brains and 
study for you to take a pair of dividers or 
compasses and lay out a correct gear wheel. 
You have the brains, that is, the majority of 
you have, and all you have to do is to study 
and you will ‘‘ get there” some day, and the 
sooner you break away from the boys that 
spend their time loafing at night, the easier 
will be the task. 

I wish you to understand that I have no 
desire to make old men out of you, or to say 
that you must not have your friends, for I 
think that the most miserable man on earth 
must be the one without friends. But I 
mean that you let your friends take care of 
themselves about four nights weekly, and 
that you devote these nights to study. 

Do not make yourself a promise that you 
will stay at home four nights weekly, but if 
you decide to take the advice that I set forth, 
take it in the way that I advise you, and 
have four svectal nights, and regard these 
nights as if you have a special engagement, 
and see that you do not break this promise to 
better yourself. ‘* Time will do the rest,” 
and in after years you will be thankful that 
you have spent your time in reading on your 
own trade, and will wish that you had _ be- 
gun earlier. PRACTICAL MACHINIST. 

Electro-Mechanical Engineers. 
Editor American Machinist : 

In a paper on Electro-Technical Educa- 
tion, read by Prof. R. B. Owens before the 
American Institute of Electrical Engineers, 
at their recent meeting, some definitions are 
given which are worth repetition, especially 
in view of the efforts which have recently 
been made in engineering journals to define 
the term mechanical engineer. Prof. Owens 
Says : 

‘Between the scientist and skilled me- 
chanic, or handicraftsmapn, is the engineer— 
the man who, familiar with the results of 
scientific investigation and methods, uses 
both, by the help of the mechanic’s skill, to 
minister the more effectively to the wants 
and will of an ever-increasingly exacting 
public. To him alone we look for the solu- 
tion of the problems of transmitting and dis- 
tributing the power of waterfalls and fuels, 
the tunneling of our mountains, the build 
ing of our railways and steamships, as well 
as the more delicate work of flashing our 
thoughts and words from town to town, and 
from continent to continent. This field of 
work is so vast that of necessity it must be 
divided among specialists and sub-specialists; 
but since the ‘Vril’ of Lord Lytton’s ‘Coming 
Race’ has shown itself so marvelously well 
fitted to do our every bidding, I believe a 
great portion of the work hereafter will be 
done by the electrical engineer.” And 
further: ‘‘ We must, I think, recognize three 
classes of electrical engineers in this country 
at this time: first, the installing engineer, 
who superintends the equipment of central 
or isolated electric light or power plants, 
electric railways, mining plants, etc., and 
runs the same when completed. In this class 
of work more than a knowledge of electric- 
ity is required, It becomes essential to have 
a thorough knowledge of steam engineering, 
track and pole line construction as well. He 
should be as well able to choose the best en- 
gine and boiler for a given set of conditions, 
and to install and operate them economically 
as he is able to choose the best dynamo, 
motor, line wire or lightning arrester. A 
practical knowledge of building foundations, 
laying out railway curves, running pole lines, 
isto this engineer a matter of greatest im- 
portance, 

The next distinct class of electrical en- 
gineers | would recognize are designing 
engineers, who rather have to do with the 
manufacture of electric apparatus than its 
installation. Such men design and superin- 
‘end the construction of the apparatus put on 
the market by the several manufacturing 
lirms, but rarely also have to do with steam 


chine design is of equal importance with a 
knowledge of magnetism and electricity, and 
it was, perhaps, of such men that Lord 
Kelvin was thinking when he said an elec- 
trical engineer should be nine-tenths me- 
chanical and one tenth electrical. 

‘*The third class of engineers are em- 
ployed by standardizing bureaus, and in 
laboratories, to make tests of electric and 
magnetic constants, calibrate instruments, 
etc. For such work neither a knowledge of 
pole lines, foundations, or machine design, is 
so important as familiarity with delicate 
methods of measurement and skill in ma- 
nipulating sensitive instruments.” 

In the same issue of the Hlectrical World 
from which the above is quoted, it is said 
editorially, in the course of comments upon 
this paper and another on the same general 
subject : ‘‘ An attempt to be both a mechan- 
ical and an electrical engineer cannot but 
result in failure. The fields are too large for 
any man to attempt to master both.” 

Probably the above general definition of 
an engineer is as nearly correct as any gen- 
eral definition can be made, provided we add 
to it ‘‘ the practical knowledge gained by ex- 
perience and observation.” The young 
graduate of one of our engineering schools is 
supposed to be ‘‘ familiar with the results of 
scientific investigation and methods,” but it 
takes years of practical experience and study 
of actual constructive work done by others, 
as well as continual reading, to ‘keep up” 
with the advance in physical science to make 
an engineer of him. 

The Electrical World’s editorial comment, 
quoted above, should be italicized, as it is 
the soundest of common sense. Now read 
the definition of the first class of electrical 
engineer. He is, in fact, an experienced 
steam engineer, or he cannot select the 
proper types of engines and boilers, pumps, 
heaters, etc., for the particular locality, de- 
sign a well proportioned plant, draw up 
specifications which are fair to all parties by 
being plain and explicit and thorough, with- 
out containing fads to annoy the manufac- 
turer and waste money for the owners, put 
in suitable foundations, erect the plant and 
get it running on an economical basis ; he is 
an experienced railroad civil engineer, or he 
‘annot build the best track, all considered, or 
which will be the cheapest in the long run. 
In some cases he must have had experience 
in mining work; and probably he must be 
something of an architect and builder. In 
short, he must be a good deal of a steam en- 
gineer, and something of a railroad engineer, 
architect and electrical engineer. The elec- 
trical part of the work is apt to be far simpler 
and to require much less experience and 
theoretical knowledge than is required for 
the other parts, so it may be questioned if 
he should properly be called an electrical 
engineer. 

To the definitions of the second and third 
classes of electrical engineers there is no 
objection, unless it be that the third class, 
inasmuch as they do not engage in con- 
structive engineering work at all, might 
properly be called electricians. No one will 
question the correctness of classing as elec- 
trical engineering work the designing of 
dynamos, motors, transformers, etc., etc., 
the calculations for systems of conductors, 
and designs for electrical transmission of 
power generally. But when they are also 
to design the steam or water power plant 
from which the power is derived, the cars, 
the track, elevators, cranes, in short, every- 
thing that has any remote connection with 
electricity, it would be better to drop all 
special titles and call them general engineers. 
The only difficulty is that one man cannot 
cover the field. 

It is probably generally true that the 
college-bred mechanical engineer who has 
bad limited shop experience is apt to be 
deficient in shop knowledge, and, on the 
other hand, the shop-educated engineer is 
apt to be weak in his theory. If there was 
time enough fur a man to get practical shop 
work in all lines, then take a broad college 
course, and then devote half of his time to 





study in order to keep up, we might have an 


ehgines, track construction, or pole lines. ‘To ! all-round engineer, provided his brain held 


this second class, a correct knowledge of ma-! out. 





But the best that most engineers can 





do in the present age is to build a foundation 
of general principles in college, or in the 
harder school of self-instruction, to get prac- 
tical experience in some one line of work, 
and then make a specialty of it. It is, of 
course, frequently difficult, and sometimes 
impossible, to draw lines dividing engineers 
into The work of civil, mining, 
mechanical, electrical and architectural en- 
gineers overlaps and is subdivided too much 
for this, but we can use the titles to designate 
the general class of work, and subdivide ac- 
cording to specialties, as, for instance, into 
railroad, hydraulic, sanitary, 
steam, marine, cable, and the numerous spe- 


classes. 


municipal, 


cialties, such as machine tools, locomotives, 
refrigerating machinery, presses, air com- 
pressors, etc., which cannot be well defined 
by a single prefix, and are therefore gener- 
ally designated only by the general class to 
which they belong. The general class of 
electrical will 
subdivided in the same way. 

The rapid development of electrical mat- 
ters is apparently the cause of another phase 
of the question of what constitutes an en- 
gineer. Hurry is said to be a characteristic 
of the American people, and it is probable 
that hurry is in one way or another respon- 
sible for much of the amateur engineering 
which pow disfigures the country. It is 
certainly the cause of what some one has 


engineers doubtless become 








Fig. 3. 
New NorsE.LEss CHECK VALVE FOR STEAM 
Pumps. 


styled the crop of half-bakea electrical en 
gineers, for which time seems to be the only 
remedy. The design of an electric railway 
plant is not such a tremendous piece of work 
that one man cannot compass it, especially 
when boilers, engines, generators and motors 
can be obtained ready made in the market. 
But any power plant, whether it is to drive 
a cotton-mill, should 
If planned and 
erected under the supervision of a man who 


electric generators or 
be designed, not guessed at, 


can justly lay claim to the title of engineer, 
it should be able to successfully withstand 
But when we 
plant half a dozen engines of assorted sizes 
and makes, when automatic stokers are put 


criticism. find in a power 


in and shortly removed, when in one city 
we find large plants with water tube, porcu 
pine, and plain tubular boilers, one railroad 
plant using slow-speed engines with counter- 
shafts, another using high-speed engines di- 
rectly connected, one located near the middle 
of its line and hauling coal, another off to 
one side of its line, but running coal cars 
directly into the coal shed, we must conclude 
that there is evidence of a lack of engineer- 
ing judgment, to say the least. The hurry 
on the part of corporations to get their roads 
in operation, and the hurry on the part of 
men who might become engineers if they 


tried, to become so without the necessary 





amount of hard work, the taking things for 


granted, and mistaking prejudice for judg- 
ment, and assurance for knowledge, are the 
principal causes of the 
condition of affairs. An engineer should 
have sound reasons for the faith that 
him. He should prepared to 
answer Sam’l of Posen’s persistent question : 
‘*How do you know ?”’ 


present unhappy 
is in 
be always 


rhere are too many 
men who are trying to be electro mechanico- 
railroad without the 
preparation for any one branch of the busi- 
ARTHUR T. Woops. 


architects, necessary 


hess. 


Grinding Lawn Mowers. 
Editor American Machinist : 

In your issue of June 2, your correspond 
ent ‘‘ Wolrab” or Barlow, whichever way 
you wish to spell it, states that 
lawn mower Knives in a universal 
machine is a howling failure. 


grinding 
grinding 
At present I 
am unable to say as to whether we may 
attribute the phenomenon to the difference 
in altitude or However, the 
fact remains that our grinder has sharpened 
every lawn mower blade in town during the 
last two seasons ; the sharpening is done the 
same as we proceed with a milling cutter; 
the only thing essential is that the shaft is 
truly centered and not sprung ; 


atmosphere, 


these con- 
ditions being O. K., nothing stands in the 
way of getting good results. 

The builders of grinding machines, no 
doubt, will be surprised to learn that their 
upiversal machines are balked in so simple 
In the absence of some 
fixed grinding arrangement, fair results may 
be obtained with a tile in 


an operation as this, 


the hands of a 
I should never consent 
mine flooded with oil 

cannot 


Jirst-class machinist. 
to have a machine of 
and This 
work, and is certainly a very unmechanical 


emery. produce good 


way of doing a particular job, to say the 


least. L. C. SHAnp. 
- te — 
New Noiseless Check Valve for Steam 
Pumps. 


The check 
pecially for use in connection with steam or 
other pumps. All familiar with 
the use of check valves know the importance 


valve here shown is made es 


who are 


of having them as near perfect as possible, 
This is not so easily done, as the surfaces of 
the faces of the valve and its seat must be so 
perfect that they will not allow the steam or 
water to leak through, with the slight differ- 
ence of pressure that there may be on the 
upper side of the valve disk tending to press 
it on Its seat, 

Check valves used on pumps are subjected 
to a more severe test: in the way of hammer- 
ing on their seats than when used in many 
other ways, therefore the face of the seats 
and valve disks are made flat, with large 
broad surfaces to prevent rapid wear from 
the shock when brought in contact during 
the process of opening and closing. 

A spring is provided to take the shock off 
the disk when lifting, and allovs the disk to 
raise only the required distance, to admit of 
the passage of the proper amount of steam 
or water, as the case may be, thereby obviat- 
ing the disagreeable noise, and lengthening 
the life of the valve. It will also be noticed 
that the seat is removable, it being screwed 
in the body of the valve, and when worn out 
or leaky can be removed and _ re-faced, 
ground in or replaced with a new seat with 
out removing the body of the valve from the 
pipes; the disk has stems on the top and 
bottom, which are guided in their movements 
at either end, one guide being in the seat, 
and the other in the cap. 

The the cap guide is made 
cylindrical, to form a guide for the returning 
spring, which is large in diameter, and long, 
compared with the work it has to do, 

Figs. 1 and 2 show the removable seat and 


outside of 


groove wrench for removing and replacing 
it in check valve. 

The valve disks and 
made of the best metal adapted to their use, 
as the weight of these two parts is very little 
compared with the body of the valve; it ad 
mits of the use of the best metal for these 
The is manufactured 
by the Albany Steam Trap Co., Albany, 


removable seats are 


wearing parts. valve 
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Politics and Shops. 





About this time the able editor of the 
political organ is engaged in a more or less 
frantic appeal to his readers to stand firm 
in support of the party, and in furnishing 
proofs satisfactory to him at least that the 
other party cannot possibly win, but that, 
if it should do so, the result would be in- 
stant, irreparable and hopeless ruin to all 
our institutions. 

While we leave him to this congenial and 
profitable task, we may, it seems to us, dis- 
cuss in a calm way some features of the 
situation of interest to all manufacturers, 
no matter what their individual opinions 
may be as to the respective merits or de- 
merits of the various candidates or the par- 
ties they represent. 

We shall, of course, hear a great deal 
about the certain ruin to come upon the 
country if one or the other party is success- 
ful, and of the vast numbers of American 
citizens who have no regard whatever for 
the welfare of their country, but are deter- 
mined to ruin everything, if possible. It 
ought not to be necessary to remind our- 
selves that all this talk is pure buncombe. 
Both the leading candidates have served a 
term as President, and each has demon 
strated that the country need not go to ruin 
if he be re-elected. 

The general consciousness that this is so, 
and that this great nation of intelligent and 
energetic citizens, living in a vast territory 
of unexampled resources, is not going to be 
paralyzed and ruined by the turn of an elec- 
tion one way or the other, will, we think, 
as it ought, have its effect in maintaining 
confidence, and preventing the stagnation 
of business which in the past has resulted 
from political contests. 

We have the utmost faith in the saving 
common sense and patriotism of the Ameri- 
can people. We do not believe for one mo- 
ment that any large proportion of them are 
fools, or that they have at heart anything 
else than the best interests of the country. 
This being true, it behooves us to keep cool, 
and to consider that, while the other fel- 
low’s views may seem foolish and un- 
patriotic to us, ours probably seem the same 
to him, and one may be as wise and _ patri- 
otic as the other, ‘‘if not more so.” 

It is right, of course, that every citizen 
should have decided views one way or the 
other, and that he should maintain those 
views; at the same time according to others 
the respectful consideration he asks for him- 
self. But in the interest, both of manufac- 
turers and their employes, we ask them to 
consider the proprietyand advantage of keep- 
ing politics out of the shops so far as possi- 
ble. Asa result of considerable observation 
and experience we are firmly convinced that 
neither the shops nor politics are benefited 
by being mixed together. Let the proprie 
tors and the men take such action as seems 
best to them to advance the interests of 
their parties, but this should be done as 
citizens, and entirely independent of the 
shops, within whose walls the discussion of 
the subject should by mutual consent be 
tabooed, and the whole attention given to 
the business for which shops are carried on. 
Not only do we think this will do much to 
preserve harmony and mutual respect be- 
tween employer and employes, but we be 
lieve it will be better for politics; for any 
action taken by a shop or manufacturing 
concern, as such, is, we think, nearly always 
more than counteracted by special efforts 
and criticisms directed against it, in which 
the manufacturers are usually very unjust- 
ly condemned, and charged with acting 
from motives never really thought of in 
most cases. 

Let each American citizen, connected 
with a shop or manufactory, examine both 
sides and decide as his conscience dictates. 
The decision thus made will be right moral- 
ly, and we believe, in the majority of cases, 
wise as well. But political arguments and 
discussion are just as effective outside of 
shops as within them. They cost the shop 
proprietor far less when held outside. And 
it should be remembered that where a pro- 








prietor brings into his shop, or allows others 





to bring in for him, politics of a certain 
brand, other brands of politics will certainly 
be brought in also. We firmly believe it 
will be far better for all concerned to keep 
all brands outside. 
—-- --— 
A Foolish Argument. 


Mr. Henry M. Stanley, who has now be- 
come an English subject, has, it seems, been 
running for election toa seat in the English 
parliament on the Tory side, and amongst 
other foolish things has been advancing some 
thin against the 
eight-hour movement AS we 
understand the matter, an attempt is being 
made to enforce an eight-hour day over 
there by legislation, which, we believe, is 
unwise; but such arguments as Stanley has 
been advancing will never make any one see 
the unwisdom of it. He is reported to have 
said before an audience of working people 


remarkably arguments 


over there. 


that he ‘‘never would have accomplished 
what he has done in Africa if he had con- 
fined himself to eight hours labor per day.” 
This form of argument is old, and entirely 
without applicability to the case. 

Most great and famous men have been en- 
dowed with the power to work long hours. 
Stanley by doing this upon occasion has 
made himself famous, has become wealthy, 
married a wealthy woman, and can now, as 
indeed he has done in the past, give himself 
complete rest, during 
which he need not worry about where his 
bread and butter is to come from. 


long vacations and 


Because 
he has worked long hours in accomplishing 
this, does it follow that men whose lot it is to 
work in English factories and coal mines, at 
monotonous, unvarying, and hard physical 
labor, not made lighter by hopes of any such 
shall make no effort to 
their hours of labor and 


shorten 
secure for them- 
to enjoy some of 


rewards, 
selves leisure the good 
things provided for the inhabitants of this 
world ? 

Ericsson was able to, and did work 
long hours during most of his life; but his 
physical and 
were quite exceptional, besides which he had 
the inspiration that came of knowing that he 
worked for himself, and, when successful, 


John 


mental powers of endurance 


added to his fame, and often his income. 

It must be obvious that his working long 
hours did not demonstrate that every drafts- 
man or engineer should do the same, regard- 
less of his own or of the average capacity for 
work, and of the reasonable prospects of re- 
ward for it. 
demonstrated to 


Eight hours per day has been 
be about all the average 
draftsman can really work, and except when 
each man can be so situated as to admit of 
his consulting his own feelings and disposi- 
tion, the capacity and requirements of the 
average Man must govern, not those of the 
exceptional or exceptionally circumstanced 
man. 

<-> 


Cyrus W. Field. 

Cyrus W. Field, who died recently at his 
home at Ardsley Park, near this 
city, will be chietly remembered for his con- 


summer 


nection with the laying of the first  trans- 
Atlantic cable, the that great 
undertaking having been due very largely to 


success of 


his persistent faith in the possibility of its 
success, even under the most discouraging 
circumstances—a faith which he was willing 
to and did back up with his capital, besides 
inducing others to engage in it. It is, of 
course, probable that Mr. Field’s interest in 
this was chiefly that of a capitalist aiming 
to make money, but, nevertheless, he is en- 
titled to very great credit for the part he 
took in the enterprise, and especially for the 





fact that he persevered and went on to suc- 
cess when others were so much discouraged 
by the early failures as to abandon the un- 
dertaking. To him probably more than to} 
any other man is due the fact that we have | 
to-day instant communication with all civil- 


ized countries on the globe; the importance 
of this in many ways being really very im. | 
perfectly understood by most of the present | 
generation, who know nothing practically of 
the previous methods of inter-communica- | 
tion. 


Natural Gas in the Manufacture of 
Emery Wheels. 





The writer of this, with the privilege 
newspaper man, recently took down som 
conclusions from Mr. C. H. Bush, Secretary 
of the Sterling Emery Wheel Co., whos 
works are at Tiffin, Ohio, and princi)a] 
salesrooms at 174 Fulton street, N. Y. This 
company has gone through the experience of 
‘burning ” (we believe thatis the term) their 
wheels by the use of coal and by natural 
We should hardly care to state th 
saving by the use of gas, as our readers 
might think it a big story. This company is 
putting in a new kiln for large wheels, w1] 
must cool slowly for several days before i: js 
opened. 


if 


gas, 


Natural gas is also used under 
boilers, and for other heating purposes, wi 


it is said, excellent advantages. Natural os 
is also used for lighting the plant. 


The Jones Vestibule Sleeping Car Co 
Denver, Colorado, send us a circular desc: 
ing their improved sleeping car, which see: 
to possess advantages over the Pullman 
Wagner, especially in the arrangement of 
the upper berth, which can be entered at the 
end of the section from an alcove the width 
of one seat, which is curtained off and pr 
vided with a seat and wash-bowl. Thi 
and other improvements made in this « 
will be appreciated by those who travel. 





—_— ° am 
Director-General Davis has asked the State 
Department at Washington to make public 
the following ruling regarding the placard 
ing of goods at the Exposition: ‘‘Foreign 
exhibitors in the World’s Columbian Expo- 
sition will be permitted to state upon pla 
ards attached to their exhibits the prices 
which said products will be sold at the plac: 
of manufacture, and also the prices in bond 
and out of bond, or exclusive and inclusiv: 
of the customs duties in Chicago,” 
ee Nee 
One of the novel exhibits in Machinery 
Hall at the World’s Fair will be a mode} 
paper mill. It will be in active operation, 
and. will all the paper 
making from the pulp to the finished card, 
which will be in the form of a World’s Fair 
souvenir. Secretary Agnew, of the Paper 
Trade Club of Chicago, accompanied by sey 


show processes of 


eral leading manufacturers, have recently 
made arrangements with Chief Robinson fo: 
the exhibit. 

-_ 

We have received a large number of letters 
and communications in regard to the over 
head trolley system. It wiil be understood 
by our correspondents that the reason why 
their communications do not appear 
cause they traverse substantially the sam: 
ground. The burden of argument is de 
cidedly against the trolley system. 
ee 

Some time since we noticed a report that a 
box had been found at Helsingfors, Finland 
containing a manuscript treatise on steam as 


is be 





a motive power, and parts of a steam engine 
both manuscript and engine dating back to 
1152. This now turns out to be a hoax, thi 
result, probably, of the misdirected ingenuity 
of a university student. 

_ 5 ei - 

The editor of the Coal Trade Journal, who 
is acknowledged to be the best authority on 
the question of coal in the country, recently 
gave testimony before the senate committe 
as to the increase in the price of coal. He 
saw no reasons for the advance in price ex 
cept the operations of the coal combine. 

ae aa 

Recently one of the ten-inch guns being 
proved at Sandy Hook sent a shot through a 
schooner somewhere off shore. There is n¢ 
special reason to believe that the schoone! 
was in reasonable range of the gun, but the 
shot got there. Ten-inch guns are dangerous 
things to fool with. 

=: —_— 

Just now, one of the most promising fields 
for invention is in the line of torpedoes 
These are to be the destroyers, it appears, o! 
the great ironclads of the future, which will 
be so protected that even modern guns wil 
not pierce their armor. 
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The Pennsylvania Railroad Company is 
voing to put in an additional span of 250 
feel on the new bridge on the east shore of 
the Raritan River at New Brunswick. 

—-_  — 

There is another prospective rise in coal 
coming; We suppose we shall be told, from 
heaper production made possible by the 


PIONS ap 
5 Tr SWERS 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separat 
sheet. 























298) J. V. R., Richmond, Ind., writes: 
There has been a question raised in refer- 
ence to the tempering of fluted reamers with 
three lips or more. Is areamer of this char- 
acter sufficiently hard to do all the kinds of 


work a tool of this character is required to 
do when it can be filed with a good sharp 
file? A.—We should not so regard it. A 
reamer capable of doing very satisfactory 
work may be soft enough to be ‘‘ touched,’ 
as mechanics say, with a sharp Grobet file, 
but it should not be capable of being filed in 
the ordinary acceptation of that term. 


(299) F. J. C., Cincinnati, O., asks: Have 
the steam valves of a Corliss engine more 
Jead than the exhaust valves? A.—The ex- 
haust valve has generally more lead than the 
steam valve. 2. Has the steam valve more 
lap than the exhaust valve? A.—In many 
engines the exhaust valve has no lap; in some 
the exbaust valve has more lap than the 
steam valve. 8. How much lead and lap 
should the steam valve have ? A.—That de- 
pends on the size of engine. 4. How are the 
valves on a duplex pump set and adjusted ? 
A.—That depends on the kind of pump. 

How is the area of a safety valve 2} 
inches in diameter compute ‘d without the use 
of any fractions whatever? A.—We don’t 
know, unless you obtain it si referring to a 

table of areas of circles. 5. Why do you 
allo w 1 square inch of safety valve area for 
every 2 square feet of grate surface? A. 

This rule is prescribed by the Board of 
Supervising Inspectors of Steam Vessels. 
Valves of this proportion will allow the escape 
of all the steam which the boiler is capable of 
making, without increasing the pressure in 
the boiler over ten to fifteen per cent. above 
that to which the valve may be loaded. 


(300) W. M. A., Cleveland, O., writes: 
Inclosed please find sketch of a hollow shaft 
which carries a load of 4 tons at 27 inches 
from the end of bearing; the outer diameter 
is 9 inches; inner diameter 8 inches. How 
much will it deflect at the end of bearing? 
Please give the solution, A.—This may be 
considered to be a hollow beam fixed at one 


end and loaded at the other; the formula for 
finding the deflection is 
r 8 
d=34x VX! (a) 
ExT 


in which d denotes the deflection in fraction 
of an inch; W, the load in tons; 7, the length 
in inches; EF, the coefficient of elasticity, 
which may be taken at 15,000 tons, and J, 
the moment of inertia, which for hollow 

— §. 6 (R* — 74) . 
shafts is equal to 1416 7) in 
R denotes the outer radius, and 7 the inner 
radius. Substituting the foregoing values 
for the symbols in formula (@), and reducing, 
we get 


which 


i= 4 lk W x 0" ' (d) 
141,372 (4 — rt) 


Now substituting for the symbols in formula 


(4) the values givenin the example, we have 
4x 4x 273 — . 
d= a : = .005 inch for the 
141,372 (R* — r*) 
eflection. 
301) J. H. H., Buffalo, Wis., writes : Sup- 
pose that an engine is to be run at a piston 


spee ed of 300 feet per minute, its steam ports 
are vx Of the area of the cylinder; valve, 
ne and line inside; s'5 inch outside lap. Now, 
‘t having access to an indicator, is not the 
ack pressure considerable? say cylinder 9x9 
iches, To meet the conditions it is absolutely 
hecessary to take steam practically during full 


troke. Would it not be a decided improve- 
ment to increase the port area to ,!; the pis 
‘on area and increase the travel of the valve 


to full port opening? I have looked through 
“ files, but find nothing that me in 
‘casein hand, A.—The port opening de- 

( ends not only on the piston area, but it also 
epends on the piston speed. The general 
rac ‘tice is to make the steam port area equal 
© 5 of the piston area for a speed of 600 


assists 


tionally less, and fora higher speed propor- 
tionally greater. Now since your piston 
speed is just one-half of 600, it follows from 
the above that a steam port area of sl; of 
the piston area is large enough. There will 
be no advantage in making it greater; in 
fact, it will be a detriment to do so, as this 
will increase the clearance, which for econ- 
omy of steam in simple engines should al- 
ways be kept as small as the smooth running 
of the engine will permit. There will bea 
back pressure in either case, but if. the en- 
gine is well designed there should be practi- 
cally no difference in the back pressure. 


(302) ‘‘Subscriber,”’ Norfolk, Va., writes: 
Please outline the best, simplest and most 
accurate way to temper steel springs made 
of flat steel, afterwards bent to a bow shape, 
and secured at one end by a bolt. We have 
much trouble with such springs ; they either 
break or do not harden at all. A.—The 
best way will depend upon circumstances, 
mainly upon how many of these or similar 
springs there are to be tempered, and what 
facilities are available for doing the work. 
The first thing is to make sure that the steel 
is adapted to the purpose. Then, if the 
springs are forged, this forging should be 
properly done, and, ground or finished, 
the grinding marks should run lengthwise 
of the spring and not crosswise. If there 
are but few springs, they may be heated in 
a clean forge fire—preferably of charcoal— 
and this heating should be done by a skilled 
blacksmith. They may be _ que nched wa- 
ter, and fhen ‘“‘ blazed off” in tish oil, 

tish oil may be put on them, and then he Md 
over the tire until the oil ignites and burns 
off. This may sometimes be repeated once 
to advantage, and cotton-seed oil may be 
used, or a mixture of the two oils. If many 
of the springs are to be made, they should 
be heated in a lead bath, quenched in water, 
and then put into oil in a covered iron ves 
sel, which can be placed over the fire. A 
thermometer, introduced through a hole in 
the cover, and with its bulb immersed in the 
oil, should show a temperature of 600° to 
650° F., depending upon the result of ex- 
periments to determine the best temperature 
for the steel used. The vessel may then be 
removed from the fire, and allowed to cool 
below the igniting point of oil before un- 
covering. Very satisfactory tempering may 
be done also in sand by placing the springs 
in clean sand in an iron vessel over a fire in 
such a way that they can be kept constantly 
agitated; draw them to a pale blue, 


(303) C. J., Svenborg, Denmark, writes: I 
intend to build a gas motor, the for 
which (or rather vapor) should be furnished 
simply by a mixture of air and liquid best 
suited for the purpose and exploded in the 
cylinder when properly compressed. I am 
thinking of using electricity for igniting the 
charge. Now I would like to have your 
opinion as to the advisability of building an 
engine on this principle, and if advisable 
would like an answer to the following 
questions: 1. Which do you consider the 
best liquid for the purpose? A.—Kerosene 
oil or crude petroleum is frequently used 
with satisfactory results. 2. Will the change 
of temperature, within ordinary limits, of the 
surrounding air, have any effect on the pa 
ture of the explosive vapor? A.—No. 3 
Will it require a powerful battery for firing 
the charge? A—No. 4. Iam going touse 
an old steam engine to experiment upon, 
which I think can be altered to suit my pur- 
pose with slight expense. The cylinder of 
this engine is 5} inches diameter and °, inch 
thick. Do you consider it strong enough ? 
A,—The strength will limit the amount of 
work to be done, and if this limitis not ex 
ceeded the cylinder will be strong enough; 
but we do not see how you can use such a 
cylinder; it should be specially designed for 
the purpose, and it seems to us that when 
properly constructed there will be consid 
erable difference between it and such as are 
used on ordinary steam engines. In our is 
sues of September 10, 1887, and October 29, 
1891, you will find illustrations and descrip 
tions of stationary engines of this class 
which may aid you in designing the motor. 
We seriously doubt the practicability of 
constructing for land service a motor in 
which the gases are exploded in the cylin- 
der, as for this a water-jacketed cylinder 
will be required with a constant circulation 
of water, which, of course, the motor bas to 
carry, and which will limit its usefulness. 
This objection does not exist when the mo- 
tor is to be uscd in asmall steamboat, in 
which they are occasionally employed. Do 
not attempt to design and make one unless 
you are familiar with and experienced 
this class of work, 


(304) T. A., Harrisburg, Pa., writes : 
Kindly give me through your paper a for 
mula for calculating the sustaining force of 
long white pine and other wooden columns 
say 40 feet long and about 12 inches square; 


gas 


also the best factors of safety. Please give 
all the information possible and explain 
method of calculation. 1.—Mr. Charles 
Shaler Smith, C. E., of St. Louis, prepared 


the following formula for the breaking loads 
of either square or rectangular 


pillars or 


mon yellow pine, with flat ends, firmly fixed 
and equally loaded, based upon experiments 
by himself. It is Gordon’s formula adapted 
to those of woods, and gives results considera- 
bly smaller than Hodgkinson’s. It is there- 
fore safer, 
5,000 
0.004 2? 

db? 4 
in which Z denotes the breaking load in 
pounds per square inch of cross-sectional 
area; / the length in inches; } the side of 
the square, or the breadth; that is, the least | 
side of the rectangle. In words this formula | 
reads: Square the length in inches ; square 
the breadth in inches; divide the first square 
by the second one; multiply the quotient by 
.004; to the product add 1; divide 5,000 by 
the sum; the quotient will be the breaking 
load in pounds. To show the application of 
the formula we will take the following ex- 
ample: What will be the breaking load of a 
pillar of white pine 40 feet long and 12 inch- 
es square ? Substituting for the symbols in 
the formula the values given in the example | 


we have 
C= 
1 a x 4802 ) 
5,000 
- 004 x ° 


12° 
230,400 
144 : 


pounds per square inch of cross-sectional | 
area, and 675.67 X 144 = 97,296 48 pounds | 
for the breaking load; or 48.6 tons. The | 
strengths of wooden pillars depend much on | 
their degree of seasoning. Hodgkinson | 
found that perfectly seasoned blocks two } 
diameters long required in many cases twic e| 
as great a load to crush them as when only | 
moderately dry. This should be borne in 
mind when building with green timber. In 
important practice timber should not be 
trusted with more than 4 to } of its calculated | 
crushing load, and for temporary purposes | 
not more than} to 4. For the breaking load 
on columns computed from the foregoing 


| 


5,000 


~~ 


= O15 67 





| 


formula see Trautwine’s Engineers’ Pocket 
book. 
(805) R. E. H., Albion, Mich., writes: 


Kindly inform me how to find the radius of 
gyration of a pulley or a fly-wheel. A.—For 
all practical purposes it is near enough to take 
for the radius of gyration the distance from 
the center of pulley or fly-wheel to the cen- 
ter of gravity of the cross-section of the rim. 
2. I would like to have the modulus of elas- 
ticity and the ultimate strength of the follow- 
ing materials: Wrought-iron, spring-steel, 
cast-steel, cast-iron, cast-brass and aluminum, 
A,—MODULI OF 


ELASTICITY AND STRENGTH 


| strength, 
|cate indeed the conclusions of experiment 
}and experience extending over the last hun- 
| dred years. 


well defined. For wrought-iron and steel 
the working strength should be well within 
the elastic Jimit. For cast iron, stone, brick 
and timber it is often difficult to determine 
the elastic limit, and experience alone can 
guide the proper selection of the working 
The above factors of safety indi- 


These remarks and factors of 
safety are from ‘‘Text-book on the Mechanics 
of Materials and of Beams, Columns and 
Shafts,” by Prof. Mansfield Merriman. 





| and appearance as Whole Pulleys. 











Transient Advertisements 50 cents a line for each 


insertion under this head. About seven words make a 
line. Copy should be sent to reach us notlater than 
| Saturday morning for the ensuing week's issue. 





Grant Gear W neele, Gear Cutting, page 20. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach.Tool Co., Meriden, Ct. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
A. D. Pentz, Consulting. Elizabeth, N. J. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
“Bradley’s Power Hammers, the best in the 
world.’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline. Ili. 

Pattern and Brand Letters. <A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St..N.Y. 

S. A. Smith, 23 S. Canal St.. Chicago, Tl., 
| for Holbrook’s new loaded raw hide mallets. 

Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 106 Canal St., Cleve’d, O 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 

Split Pulleys at low prices, and of same strength 
} Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N. Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, Il. 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 


T™ nT Is, 


is agent 


We have special facilities for the cheap manufac- 
ture of medium weight machinery; write us for 


prices. Kollmyer & Talbot, Keokuk, Ia 
o07" ‘Only Drill Press built on 
§2/’ ‘Ko-rekt’ principles, 
Yb Even if they come from Jersey.” 
42" Gould & Eberhardt, New Ark, N. J 


Just Pub.—Safety Valves, History. Invention & 
Calculation. By W. B. LeVan. Fullyill. $2. Cat. of 
Machinists’, Electricians’ & Engineers’ books sent 
free. N. W. Henley & Co., 150 Nassau St., N. Y 


S. W. Card & Co., Mansfield, Mass., are putting 
on the market a newline of stocks and dies. with 
their patent adjustable dies and guide. S. A. Smith, 
23 S. Canal Street, Chicago, Ill., Western Agent. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 


Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders” for the AmERK ‘AN MACHINIST. Two 
styles—the “* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 





FOR EXTENSION. 
Modulus ys 
of Ultimate 
Elasticity, Strength. 
Cast-iron dio Pacis Nate 15,000,000 20,000 
Wrought-iron bars... 25,000,000 55,000 
German steel tempe red and 
DORIA ovo oko Anise habas ac 29,000,000 116,500 
TNS SRR errr raer 30,000,000 100,000 
Brass 9,100,000 17.700 
MODULI OF ELASTICITY AND STRENGTH FOR 
COMPRESSION, 
mogeias Ultimate 
Elasticity, Strength. 
Cast-1POW . os occice 15,000,000 90.000 
Wrought-iron... 25,000,000 55,000 
Steel. 30,000,000 150,000 
Brass 10,400 
All these numbers express values in pounds | 


re ferred toa cross-section of one square inch. 
These values will vary with the quality of 
the material, and in some cases it may be | 
considerable. For the strength of aluminum 
our issue of February 5, page 3, 1891 
3. What part of the ultimate strength is it 
safe to rely on in each, or what is the factor 
of safety? A.—The factor of safety depends 
much on the importance of the structure. 
following are the average values of the al- 
lowable factors of safety employed in Amer- 
ican practice : 


see 


For Steady For 
Stress 
(Buildings) 


Vary 
ing Stress 
(Bridges). 


Material. (Machines) 


Timber 8 10 15 
Brick & Stone 15 25 30 
Cast-iron.. 6 10 15 
Wrought-iron. 4 6 10 
Steel 5 7 10 


These values are subject to considerable 
variation in particular instances, not only on 
account of the different qualities and grades 
of the material, but also on account of the | 
varying judgment of designers. They will | 
also vary with range of varying stress, so 
that different parts of a bridge may have 
very different factors of safety. The proper 
allowable working strength of any 
for tension, compression or shearing, may be 
at once found by dividing the ultimate 
strength by the proper factor of safety. Re- 


gard should also be paid to the elastic limit 
in selecting the working strength, particular 








‘eet per minute; for a slower speed, propor- 


posts of moderately seasoned white and com 


ly for 


materials whose elastic strength is 





The | 





For Shocks | 


material | 


has stiff board covers, while the latter has flexible 
| covers With full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


| 
‘Indicator Practice and Steam Engine Economy. 


By F. F. Hemenway. Contains plain directions . 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
| postpaid. Published by John Wiley & Sons, 53 E ast 
|'Tenth Street, New York 
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| Quarter Turn Belts. 


By H. C. HECKENDORN. 





I notice in your issue of June 2d, Query 
No. 241, that R. S. R., of Baldwin. La., 
}asks for information how to line a pulley 
| that is at right angles with another (quarter 
| turn). 
| Answering him, 
| also state thus : The single 
condition that the belt may 
under these conditions is this : 


| 


and 
and sufficient 
run properly 
The point at 
which the belt is delivered from each pulley 
must be in the middle plane of the other 
pulley.” 

All of the 
problem that 
identical as respects diagrams and rules with 


you show a diagram, 


this 
notice is 


literature 
come to 


scientific 


upon 
has my 
that given by yourselves. 

I am well prepared to state 
rules and diagrams are 
| quarter turn belts do not want to run as you 


that these 


entirely incorrect— 
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show, although they may be 


run thus by giving sufficient crown to the 


pulley faces. 
With straight-face pulleys the belt would 


rarely run satisfactorily thus, unless the center 


distances of the shafts are great, or the belt 
very narrow as respects diameters of pulleys. 

As respects the influence of flat belts away 
from their normal course, I have in mind a 
case where I at one time made a miscalcula 
tion in designing that was irreparable in a 
proper way, and I resorted to the unique 
trick of crowning the pulley on half of its 
face, and retaining the other half straight ; 
in this way I caused the belt to run con 
path, and it 
me 


natural 
worked beautifully, and = got 


siderably out of its 
out of a 
rather uncomfortable scrape “nnoticed. 

I herewith send you a blue-print diagram 
of a quarter turn belt which I have specially 
prepared for you. The data contained there- 
on is from machines which I designed twenty 
years ago—gang drilling machines, with au 
for hardware manufacture. 
There have been made since that time many 
hundreds of these. 

You will notice that I 
the side creeping tendency of the quarter 
belt to effect a return 
spindle after the feed cam has passed _ its 


tomatic feeds 


take advantage of 


turn motion of the 


maximum radius. This side-creeping action 
I have quite frequently used on “ vertical ” 
spindles of the same character as shown in 
the drawing, and it is surprising to observe 
the satisfactory manner of their climbing 
within the belt, and entirely dispensing with 
the necessity for either springs or counter 
weights for supporting the weight of these 
here 


vertical spindles. The drawing sent 


with shows a ‘‘ horizontal” spindle. 

You will notice in my diagram that the 
belt leads very much outside of the *‘ middle 
plane” of the leading on pulley; in fact, the 
entire width of the belt at this point is ov¢ 
side of a parallel to a perpendicular inter 
secting the two shafts, and if both pulleys 
have straight faces this will always be so, 
and 


tances close. 


more so if belts are wide or center dis 
Some nine years ago I happened to zo into 
a factory where they were putting up some 
new shafting and making some changes, and 
I noticed the putting up of a ‘‘ quarter turn” 
belt, and the placing of the pulleys therefor. 
The pulleys were about 30” diameter, belt 
10’ wide, and center distances of the shafts 
14 feet. A plumb line was hanging from 
the radius distance of the upper pulley to 
the mid-face of the lower pulley. The off- 
side of this lower pulley was almost against 
a stone foundation wall. I told the men in 
charge of the job that the belt would not 
run satisfactorily with the pulleys so ad 
justed. The thanks which I received were to 
the effect that they understood their busi 
ness, etc. I drew the proprietor’s attention 
to the matter, and he replied that these men 
were experts at the business, and thought 
that they should understand the problem, 
but as it had been given to them by contract, 
they would be required to make it operate 
satisfactorily, or not get their pay. 
the thing start 
up (?) but only got there in time to see the 
men removing the stone wall, so as to give 
room for moving the pulley about 6° further 
out of line. After changes (which 
were in accord with my suggestions of the 
previous day) the belt took its course in the 
middle of the pulley faces. I made no com 


I called next day to see 


these 


ments, nor did they; they observed, however, 
that I was ‘* on deck,” and likely their frame 
of mind was different from mine just then. 
If your inquirer, Mr. R. 8S. R., will take 
some hints from this article and adjust his 
pulleys accordingly, | hope he will record 
his results in the AMERICAN MAcHINist for 
the benefit of have 
belts and ¢deas guided out of line. 


others who had their 
ae — 

A bill has been formally reported on by 
the committee in charge in Congress, making 
it unlawful for any common carrier to insert 
in any bill of lading or shipping document 
any clause whereby the carrier shall be re- 
lieved from responsibility for loss or damage 
arising from negligence or failure in proper 


compelled to 





charge, nor shall it be lawful to limit its 
liability for less than the full value of any 
article lost or damaged. 
ee 
Harmless Trolley Wires. 
By Joun H. Cooper. 

In answer to the question how a trolley 
wire may be so conditioned as to serve its 
intended purpose and do no harm to man, 
beast or property, the following is offered : 

First—To rob the wire of danger in case 
of contact after breakage. 

This may be effectually done by an au- 
tomatic cut-off governor, which will instan- 
taneously sever the two wires from dynamo 
connections in the station house at the very 
moment of breakage of the wire, whenever 
such break By 
the same movement of the governor the sur- 


and wherever may occur. 
charge of the wires, if any, will be grounded. 
The effect 
instantaneous discharge of all electricity from 


of this arrangement will be the 


the trolley wires at the moment of breakage, 
fall to the 
ground as dead wires, not capable of doing 


so that the ends of the wires 


any injury whatever. 


wheels and other appertaining mechanism, 
and all parts thus far found serviceable and 
necessary to the simplest working of a horse 
railway, shall be maintained and used as they 
now are, unaltered. 
The slot should be formed just outside of 
one rail, the existing rail making one side of 
it, the other side of the slot to be formed of 
one edge of the conduit through which the 
trolley wire is carried beveath the rail, and the 
width of the slot to be the least that will per- 
mit a conductor and holder of same to pass. 
That part of the interior of the conduit 
near to the wire to be mineralized by any of 
the well-known methods, so as to insulate 
the same and reduce loss of electricity. 
This arrangement permits examination and 
repair, by removal of cover outside of slot 
without interfering with the run of the cars 
or of the roadway for the ordinary traffic. 
This type of electric roadway is most 
favorable to street repair, and reduces the 
amount of it. It will permit of single or 
double track runs, or switching off or on to 
the main line, as any other type of subway 
line. This plan has merit, because it uses 
the well-known and well tried surface way, 
and simply locates the trolley wire beneath 
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The writer does not see any more difficulty 
in doing this effectually than in stopping a 
steam engine at once when the governor belt 
breaks or slips off, which latter is done by a 
very simple contrivance, and with unfailing 
result, 
Second—Place the wire out of harm's way. 
The best and safest place for a trolley 
wire, in the opinion of the writer, is in a 
conduit beneath the roadway ; not in a cen 
tral position between the rails, after the man 
ner of the cable, which is inconvenient of 
access, makes three lines of rails on the street 
where firo will do, and will cost more than 
necessary—but at the side just outside of one 
rail. | 
The Buda Pesth system which has been 
offered has two lines of rails, but they are 
of novel construction, require too wide a 
slot for our narrow tires, demand too frail 
a flange on the car wheels when the slot is 
reduced in width, and permits too much 
wear and tear upon itself and upon the pav 
ing which joins the slot track. The present 
form of rail prevents all this by supporting 
and guiding the traffic upon its own flat 
surface. 

The writer hereby suggests that the pres- 





loading of merchandise committed to their 





ent roadways, the existing forms of rails, 


\\ Weight for holding 
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URN BELTs. 


the surface of the ground, where it can do 
no harm whatever, and where it is equally 
as accessible for repair or renewal as when 
suspended in the air on costly supports, in 
the midst of entanglements with other exist- 
ing wires, where it is ever liable to all 
of damage, and ready at any moment to the 


sorts 


doing of great injury to life and property. 

It promises well because we have the best 
proof of performance in the 
foreign type of underground wire in similar 
climate 


successful 


to ours, and there is no apparent 
reason why the details may not be worked 
out by the ordinary best mechanical methods 
as any other. 

——__ ae 


Economy the Road to Wealth. 


‘* Whose fine mansion is that ?” 

‘That is the dwelling of old Bigginsby, 
the coal baron. It represents an entire year’s 
pinching, scraping, and economizing.” 

‘* He’s immensely wealthy, isn’t he ?” 

‘* Worth millions,” 

‘* Then what was the need of his pinching 
and scraping ?” 

‘* Oh, he didn’t have to do the economizing. 
He made a 10 per cent. cut in wages the year 




















The Plymouth (Mass.) Foundry will enlarge jt. 
plant. 

More machinery will be put inthe Eufaula (Aj, 
Cotton-mills. 

The Newnan (Ga.) Cotton-mills will 
tional machinery. 


put in addj 


The Pioneer Worsted Co., Louisville, Ky.. y 
put in more machinery. 

Charles Raymond is enlarging his sewin; 
chine factory at Guelph, Ont. 

The Thompson Boiler Co. has been incor} 
in Chicago, Ill. Capital, $500,000. 

The Coosa Manufacturing Co, Piedmont 
will put in additional machinery. 

The manufacture of road-constructing machinery 
will be established at Hoosick Falls, N. Y. 

The New York Central Iron Works, Geneva, \ 
Y.. has added a new boiler shop, 70x70 feet 

The Worcester & Millbury (Mass.) Electric 
road Company will have a new power plant 

An addition will be built to the Washburn sh). 
of the Technology Institute, at Worcester, Mas 

The American Automatic Manufacturing Co }as 
been organized in Chicago, II].; capital, $500,00 

Wooley & Kenyon, of Anderson, Ind., inten 
erect a large brass foundry beside their iron fi 
ry. 

Dobie & Stewart, of Thorold, Ont., will erect 
iron foundry and machine shop at Niagara } 
N.Y. 

The Denver Hardware Manufacturing Compa 
has begun the erection of a new foundry at }) 
ver, Col. 

The Boston Street Sweeping Machine Com; 
isa newly incorporated $500,000 concern, at P: 
iand, Me. 


The United States Windmill and Power Co S 
been organized at Batavia, IIl., with capita! of 


$100,009. 

A bridge will be built over Goose Creek, Ever 
green Mills, Va. The commissioners will advert iss 
for bids. 

The Hanover Foundry and Machine Company 
building a new blacksmith shop at its plant at Eas! 
Hanover, Pa. 

The erection of a large plant is talked of f 
New Castle, Pa., to manufacture springs and cor 
tinuous mills. 

The F. P. Gravely Machine Company has ber 
incorporated in New Orleans, La., with capita 
stock of $10,000. 

The Pierce & Miller Engineering Co. has been o1 
ganized in New York City, to manufacture tools 
capital, $1,000,000. 

The recently burned Fulton Iron Works, at San 
Francisco, Cal., will probably be rebuilt in Oak 
land. 

The Fales Foundry, Troy, N. Y., which had be« 
closed for some time, has started again in full, em 
ploying nearly 100 men. 

Elwood Beadle is endeavoring to organize a con 
pany at Centre Star, Ala., to manufacture his 
patent cotton baling press, 


Wais & Roos Punch and Shear Company is a new 


incorporated concern in Cincinnati, O.; capital 
stock, $30,000; paid in, $25,000, 
C W. Jacobs, C. J. Hicks, C. G. Butt and A. H 


Carey have chartered the Southern [rrigation Co., 
at Orlando, Fla., with a capital stock of $25,000. 
Mark Golinsky will erect a marine railway on 
Buzzard’s Roost Island, opposite Brunswick, Ga 
It is proposed to build one witha capacity of 1,0 
tons. 


A $100,000 stock company will be organized to 
elect a thread mill at Savannah, Ga. The Sout! 

over Land and Improvement Co. can supply in- 
formation. 

W.G. Nunn, D. N. Myrick, J. W. Nail and others 
have incorporated the Ladonia (Texas) Cotton O 

Co., with a capital stock of $30,000, to manufacturs 
cotton-seed oil. 

The National Engineers’ Supply Company ha 
been incorporated at Chicago, with a capital « 

$100,000. Incorporators, John Stirling, Wm. Irve 

and M. Kavanaugb. 

Work has commenced at Carlisle, Pa., on the new 
frog and switch works. The shops will be 30x10 
feet, and will beso planned that the capacity ca 

be doubled at any time. 

The Standard Manufacturing Co. are building 

new shopin Hartford, Conn. The building is 137% 
40 feet, with an L 50x35 feet. The new plant is ex 
pected to be ready by August 1. 

The Sprenkle Pulley Co., Pennsboro, W. Va 

manufacturer of pulleys, has obtained charter 
The incorporators are M. K. Sprenkle, T. D. Mor 
row, J. K. B. Waddle and others: capital stock 
$75,000. 


The [ron Works Corporation of Fall River, Mass 
intends to build another mill. It is said that th: 
contractor has received orders to begin work 0! 
the site for a third factory as soon as the present 
one is completed. 

Messrs. John Alex 


Chamblen, Delaney and Jas 


H. Hall will sueceed Jos. Hall & Co, as proprietor 





he built it." —Chicago Tribune, 


of the Richmond (Va. 


Iron Works, A 


new build 
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ing will be added to the plant, and operations will 

be actively continued. 

rhe Newark Machine Tool Works, Newark, N. J 
a circular describing the borizontal boring 


Iss 
and drilling machines made at the works. They 
f 
make a specialty of such machinery. 

new Yale Steel Company, of New Haven, 
Conn., is to occupy the New Haven Nut Company's 


old building at Westville, and preparations are to 
he immediately made thereat to manufacture pol- 
| steel rods for twist drills, dental tools, watch 


lock parts, needles, etc., on an extensive scale 


is! 


al 

re is water-works agitation in Oshkosh, Wis.; 
SI ine. Wash; Wheeling, W. Va.; Lowville. N 
y.: Waterloo, N. Y.; Athens, € ; Key West, Fla ; 
Davenport, Iowa; McKeesport, Pa.; El Paso, Tex.; 
Jacksonville, Fla; Kent, Wash.; Malvern. Pa.; 


Chapel Hill, N. C.; Jamestown, N. Y. 


Builders’ Iron Foundry of Providence, R. L, 
is now finishing and assembling for the U.S Goy- 
ernment, for coast defense, forty-three twelve-inch 
preech-loading rifled mortars, making, with those 


finished under a previous contract. seventy-three 
guns of this type from the works of this company. 

The Natiorfal Pipe-bending Company, New 
Haven, Conn., manufacturers of coils and bends of 
iron, brass and copper pipe, and of the National 
feed-water heater, report a very good summer’s 
trade, having sold seventy-two heaters in the last 
two months, aggregating over 15,000 horse-power. 
Their coils and bends are made of all styles and 
rhe Brown & Sharpe Mfg, Co., Providence, R. 1., 
ue the following : Our works will be closed from 


iss 


August 1 to 13, inclusive, for annual vacation and 
repairs. Please bear this in mind in connection 
with any orders you have in contemplation. The 


ofice will be kept open as usual, and all orders 
will be promptly filled for machinery or tools de- 
scribed in our catalogue and usually kept in stock. 


rhe Herendeen Mfg. Ni. Xa 
circular of their heating boiler, which is made in all 
sizes avd for all purposes of heating by steam or 
hot water: also another catalogue relating to 
“House Warming and Ventilation.”” These cata- 
ogues will be found of interest to engineers and 
to general readers. Boilers’made by this company 
are to be used for heating the greenhonses attached 
to the horticultural! buildings of the World’s Fair. 


Co.. Geneva issue a 


Mr. Rogers, general manager of the Morewood 
lin-plate Works, the largest tin-plate concern in 
Wales, or in the world, on the oecasion of his recent 
visit to this country, purchased ten acres of land 





at Gas City, Ind., and has arranged to establish 
extensive tin-plate works there, additional to the 
works previously in course of construction and 
equipment at Elizabethport, N. J. It is intended to 
locate the rolling-mills at Gas City. which are to 
supply both establishments. 

The Berlin Iron Bridge Co , of East Berlin, Conn., 
have received the contract for the new tin-plate 
works which Hughes & Patterson are to erect at 
Philadelphia, Pa. The buildings will be of iron from 
the designs of the Berlin Co. The main building will 
be 40 feet wide by 253 feet long, with a wing of the 
same width 300 feet long, both two stories high. 
The rolling-mill will be 120 feet wide by 160 feet 
long, witn an annealing room 75 feet wide by 160 
feet long. The whole plant will require about 800 
tons of iron to be used in its construction. 


The Diamond Clamp and Flask Co., of Richmond, 
Ind., have published a table which tells at a glance 
the amount of a molder’s wages when working by 
the piece, the prices paid for putting up the flasks 
advancing by fractions of acent from 2cents to 
12 cents, and the number of flasks from 2 to 200. 
The border surrounding this table is an engraving 
of the Diamond snap flask, and the whole thing 
forms an attractive, and, very useful 
thing to hang upon the walls of a foundry or mthe 
foreman’s office, as it saves much time spent in 
figuring up wages,and prevents mistakes. The 
table is sent mounted on card-board for 50 cents, 
or free with an order for wedges or flasks. 


of course, 





Machinists’ Supplies and Iron. 





New York, July 16, 1892. 

Iron—American Pig—We quote standard North. 
ern brands, No. 1! Foundry, $15 to $15.50; No. 2, 
$14 to $1450; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $14.25 to 
$15 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.75 to $13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; 
for Eglington. 

Antimony —The market is steady. 

We quote qa 8, 1034¢c. to Ile 
to 14\%e.; and L. . 126. to 125¢c. 

Lake C ypper 2 Pe prices rule the market. 
Large sales are reported at 11.20c. to 11.30c. There 


and $20.25 


; Cookson’s, 14e. 


are additional offerings at 11 30c with 11.25c. bid 
Casting Copper is held at 1034c. to 114c. 


Lead 
Car load lots are 
4.15¢c. would buy. 

Lard Vil—The market is quoted at 61c. 
City. Western on spot is quoted at 60c. 

Spelter—Some business has been done on the 
spot at 4.80c., and this price is named for shipments. 
It is claimed that 4 75e. would buy. 

Tin—The market is declining. Large holders of 
stock are free sellers, and the principal buyers 
seem to be consumers. Spot is quoted at 20.60c. 


The market is weak and buyers are scarce. 
quoted at 4.20c. and probably 


for Prime 
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BRADLEY« 
_ HAMMERS 





a . . . . . ’ . . . . . 


| 


2000 IN USE. 


FOR 20 YEARS these Hammers have 
been in the market and during all that 
time have been acknowledged the very 
best. The material we use and our 
method of. construction are the re- 
sult of ripe experience and not the 
jumped-at conclusions of amateurs. 
Send for circulars and price lists. 


BRADLEY & COMPANY, 


SYRACUSE, 





DYMAMOMETERS and the MEASUREMENT if POWER 


By Prof. J. J. FLATHER. . 


215 Pages, Illustrated, 12mo, Cloth, 


JOHN WILEY & 


$2.00 


SONS, en York. 





THE STANDARD REVOLUTIONS COUNTER. 


PROVIDENCE, R.-I. 






Send for Circular, 


Registers 2.000 
Revolutions, 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 














OFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to bulid. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 





FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


THE D. FRISBIE CO., 


Ll4 LIBERTY STREET, - NEW YORE. 





WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK’S 
CountersHart. Some oF THE LARGEST 
SHOPS ARE TAKING THE 
OLD CouNTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 





| NARRAGANSETTMAC. (0 


BOX 1008 PROVIDENCE.R.I. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to | end 
~~ ietesmnation in my fifty page book, FRE 
Address 

SAML. C. FITZGERALD, Atty., 
1003 F Street, <- = WASHINQTON, D. O, 








+* WANTED * 


** Situation.and Help” Advertisements only inserted 
under this head. Rate. 30 cents a line for each inser 
tion. Seven words make a line, and the address aa 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—Sit. by exp mach. shop foreman on eng. 
& gen. mach’y; understand ind’r, J. A.. AM. MACH. 
Wanted—Position as foreman boiler maker; ref 
erence furnished. Foreman, AMERICAN MACHINIST. 
Wanted—Position, by a first-class mechanical 
draftsman, exp’d in air compressors, stationary 
and matine engines. Box 27, Am. MACHINIST. 
Wanted—Foreman for foundry employing 20 
men, making steam pumps and tight castings. 
Address Foundry Foreman, care AM. MACHINIST. 
Educated eng.. excellent address, widely known, 
energetic. desires selling pos’n, exp., conveyors, tool, 
transmission & gen. mach’y. Practical, AM. Macu 
Pattern Maker—Young man abont 25 on ribbon 
weaving loom work; one who can make drawings; 
good opportunity for advance ~ Be Address, stat- 
ing experience, and wages exp., W. H. S., AM.MAcu. 


Wanted — Situation as supe tO nt or foreman 
of toundry: 15 years’ experience on marine and 
heavy castings of every dese eription ; best of refer 
ences given. Address Box 25, Am. MACHINIST. 

Mechanical engineer, with shop and drafting 
room experience, wants situation as designer. 
draftsman or foreman; in a small machine shop 
preferred; references. Address G.G, Am. Macu. 

Wanted—First-class man, who has had long ex- 
perience in Corliss engine building: must be first 
class draftsman and inspector,and able to figure 
on compound condensing plants. Address, giving 
exp., ref., and salary desired, Box 28, Am. MACH. 


Traveling salesman wanted to represent a firm 
building high-speed automatic engines: a mechan- 
ical engineer preferred; one familiar with steam en 
gineering. Address, stating previous experience 
and salary expected, Business, care Am. MAcH. 


A mech. eng. desires a position of responsibility 
in a manuf’y; exper’d in every detail in mod meth. 
on interchangeable work, devis’g labor saving tools 
and adapting mach'y to produce econom’! results; 
excellent designer & draftsman. Box 32, Am. Macu, 


Wanted—Two young men of some education and 
exp. as draftsmen in a he ating and ventilating de- 
partment; position offers plenty of opportunity for 
advancement; must be quick and accurate at fig- 
ures. Address, stating age, experience, with ref., 
& salary wanted, Buffalo Forge Co., Buffalo, N. Y. 


Wanted—In a western city a young man, drafts- 
man, on machine tool work; must be accurate and 
willing to make himself useful in general drawing 
room work; give full particulars as to experience, 
salary wanted, and reference. Address X. Y. Z., 
AMERICAN MACHINIST. 


}much more 


Wanted—Foreman for our mac bine shop; power, 
transmission and gen. machinery. None but com- 
petent men need apply. A. B., AMERICAN MACHINIST. 

Wanted—At Sibley College, Cornell University. 
Ithaca, N. Y., several good workmen as instructors 
in the various shops; should be about 30, studious, 
skillful, interested in their work, and appree iative 
of the opportunities offered in residence at a great 
university: pay moderate, but positions é6therwise 
attractive to the right men. Address the Director. 

Wanted—A first-class experienced jig and special 
tool maker; one thorough y ac quainted with Cor- 
liss engine work, who has had experience in get- 
ting up jigs,and special devices for insuring uni- 
formity und accuracy in the work. and reducing 
the cost: a good job fora strictly first-class man: 
none other need apply. Send references, age, and 
experience in the work, with wges expected, 
Sioux City Engine Works, Sioux City, Ia. 


Wanted—Superintendent for one of the largest, 
most progressive and best known machine tool 
concerns in the United States; will have entire 
charge of works; none need apply except those now 
in similar position with one of the standard tool 
builders of the country; must be progressive, and 
in touch with the most modern shop practice. For 
the right man this is the opportunity of his life; 
back of it than can appear in an ad- 
all communications strictly confiden- 

AMERICAN MACHINIST. 


vertisement; 
tial. Box 31, 





+: MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. C ‘opy should be sent to 
reach us not later than Saturday mor ning for the ensu- 
ing week's igsue, Answers addressed to our care will 
be Sorwarded. 





Wall Drills complete, $25. S. M. York, Clev’d, O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

Cheap 2d-hd lathes & planers. 8S. M.York,Clev'd, O. 

Presses, Wire Form’g Mchy. Am.Tool Wks,Clev,O. 

For Sliding Gauges, E. G. Smith, Columbia, Pa. 

* Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

‘ ngines, special ms gen. mach’y designe d; 
de veloped. A. W. Jac obi, 136 Liberty St., 

Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 
and the best: 
2th St., N. Y. 


ideas 


Stolpe’s Universal Punch is new 
write for circular. Stolpe, 154 W. 


Design & superintendence of mach’y. Drawings, 
ete., made. Claud Mantle, 598 E. 134th St., N. Y. 


George D. Slade, suet in molding sand of all 
grades, Waterford, 


Patent of grip pipe wrench. Ad 


For Sale, Cheap 
F. Chappell, Quarryville, Conn. 


dress B. 





WRITE FOR CATALOQ@UEB TO 


- A M Mi ERS THE HACKNEY HAMMER CO. 
20 Johnson St., CLEVELAND, 0. 


ul requirements more 


Meet al quire 
fully and satisfactorily than 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


any 











EEL TUB 
WELDLESS 
TEE * COLD DRAWN 


John S. Leng’s Son & Co. NewYork, 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORE, &. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 








§yoo13g UOIBusYyseEM BI 


AS G3YHNLIVANNUW 


“OO BW NOSNIWIIA ‘ff *W 





*sseWw ‘u0o\scog 


Machine Shop For Sale. 


$3000. Machinery a'’most new 
well equipped for general work 
andexperimental work. Baryain. 
IST, 36 Penn St., Brooklyn, N. Y 


Experimental Work of every Description, 


Mechanical and Electric al. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited, 

Send for Circular of our SENSITIVE ENEE DRILL. 


a Gre. OO. ccna. 


BROOKLYN, N. Y. 


TO LET. 


Tne Engine Works at Newburgh, N. Y., at 
oresent occupied by Wm. Wright, is offered to let 
from May Ist, 1892, 

The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


rent low, power furnished; 
manutacture tools, species 
Call or address, MAC HIN 


















BETTS MACHINE C0, 


WILMINCTON, DEL. 


MACHINE T00L BUILDERS, 


IMPROVED PATTERNS! = LATE DESIGNS! 














ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


edtunmaaa Seuaehate ier Saanen pe Hot Water Pipes, Boilers, etc; 
ASBESTOS BOILER COVERING 


H. W. 


JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building cette, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, 








67 MAIDEN LANE, N. Y, Jenesy City, 





Gricaco. a Boston, Arianta, Lonoon, 
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+} MISCELLANEOUS WANTS — 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 


Working drawings of mach’y furnished on short 
notice by practical draftsman. P. D. Q., AM. MAcH. 
Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 
** Manufacturers,”’ Rockford, Ill. 
Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.” 
W. A. Smith & Co., 227 Eddy Street, Providence. R. I. 


Wanted—To sell the entire right of my universal 
bench vise; best testimonials from pattern makers 
and others. J. F. Emmert, Box 313, Waynesboro, Pa. 


Wanted—A ten-foot boiler maker’s roll; second 
hand, if good. American Hoist and Derrick Co., 
St. Paul, Minn. 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volune; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 





Machine Tools in Stock. 


ENCINE LATHES. 


78 in. swing, 9 ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
30 do 14 do do do 
27 do 16 do do a 

24 do 12 do do _,. Fifield 
24 do 12 do do Fitchburg 
24 do 12 do do Flather 
22 do 10 do New Pattern Fifield 
22 do 12 do do do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 

2 do 10 do do do 
18 do 8 do do do 

18 do 10 do ts) do 

18 do 8 do do Blaisdell 
1% do 16 do do __ do 

16 do 6 do do Flather 
16 do 6 do do Blaisdell 
15 do 6 do do Flather 
14 do 6 do do do 

14 do 6 do do Blaisdell 
12 do 6 do do do 

PLANERS. 

42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
36 do 36 «do & do Pease 
30 do ww do 8 do do 
30 do 80 do 8 do Whitcomb 
30 do 30 do & do Flather 
26 do 26 do 6 do do 

24 do 24 do 6 do do 

24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 

22 do 22 do 6 do Flather 

SHAPERS. 

12, 16, 20 and 24 inch stroke Eberhardt. 
15 and 24 inch stroke Hendey 
UPRICHT DRILLS. 

20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


NEW AND SECOND-HAND 
MACHINERY (In Stock.) 


Engine Lathe, 66 in.x24 ft., Heavy Pattern, for facing and 





boring. sow price. 
sie 60 in.x20 ft., Heavy Pattern. = 
bad * 20 in.x10 ft., Ames, C’p’d Kest and Cross Feed, 

special reverse teature, complete. Altorder 
nid 7; 20 in x8 ft., Perkins, Hollow Spindle and 

Cross Feed, complete. Al order. 
sa 24 in.xl2 ft., Fitchburg, C’p’d Rest, Cross fd. 
Hf = 18 in.x8 ft., C’p’d Rest, New Haven, complete 
6 “ 


16 in x6 ft., Lathe and Morse. 

3 bi 14 in.x6 ft., Ashton, Hand. 
Planer, 17 in.x4 ft , Whitcomb, modern style. 

an 24 in.x8 ft., Lathe & Morse, modern style. 
36 in.x36 in.x8 ft., Powell Planer Co.’s, latest pat. Al. 

“e 48 in.xt0 ft., modern style. Good order 
Gang Drill, 3spinale Pratt & Whitney. Al order, 
Upright Drill, 24 in., Ames, complete. +s 
Radial 5 ft. Arm, B’k G’d, Auto. Feed, Niles. 
Shaper, 9in., Crank Motion, Hewes & Phillips 

“ 16in., °° i Gould & Eberhardt. 
141n., Trav. Head, Fitchburg. 
Slotting Machine, 9in. stroke, modern, complete. Good order. 
Vipe Machine, 4in , with full set Dies. Morris & Tasker’s 
Screw Machines, 15-16, 1 3-8 and 2 1-8in. holes, Brown & Sharpe 

and Jones & Lamson makes, with Tools. Good order. 
Hand Miller, Garvin—latest Good as new. 
Profiling Machine, 2 spindle. Pratt & Whitney. Good. 


IMPROVED NEW TOOLS. 


Engine Lathes, 14 to 48 in. Swing. Fitchburg. Hendey, Ames 
and Perkins makes, Double and Triple Gear. 

Drills, 20 to 321n. Prentice Bros.. makers, 

Planers, 24to42in. Powelland Fitchburg makes, 


BOILER AND BRIDCE TOOLS. 


Riveting Machine, 60 in., for bridge and boiles work, modern 
style, with full hoisting outfit. Good order. 
Boiler Rolls, 6 ft., very powerful. Al order. 
% * Sand 10 [t., improved style. New pattern, 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


Good order. 
Al order. 


“ 


Al order. 
Good order 
Al order, 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y. Mach’y Warerooms. 


— 


SPECIAL INDUCEMENTS IN 


SECOND-HAND MACHINERY. 


: ENGINE LATHES. 

1 18 in.x8 ft. Worcester, Kod Feed, Plain Rest. 
1 16 in x6 ft. Hatfield, Rise and Fall Kest, H.S 
1 15 in.x6 ft. Blaisdell, Rise and Fall Rest, Chuck 

and Tools. Al eondition, 
115 in.x6 ft. Windsor Elevating Rest, 2 Chucks. Good as new. 
PLANERS. 
1 22 in.x22 in.x5 ft. N. Y. 8S. E. Co. 
1 22 in.x22 in.x5 ft. Whitcomb. 
20 


Good order. 
Good as new. 


Al condition. 
Good as new. 


DRILLS. 


120in. Wheel Feed, Quick Return. Good order. 
1 No. 2, 3-Spindle Garvin Elevating Table, 

1 No. 4, 6-Spindle Garvin re 

14 Spindle Pratt & Whitney “ * 


These Drills are in Al Condition, 
MISCELLANEOUS. 
2 Jones & Lamsou’s Small Screw Machine, wire 
ed. Al condition. 
1 Brown & Sharpe No. 2 Screw Machine, W. F. Good us new. 
1 Jones & Lamson No. 2 Turret Lathe Al condition. 
2No. 1 Garvin, W. F. Screw Machines, Good as new, 
1 Brown & Sharpe Plain Miller, No. 2. 6 kg 
1 No. 2 Garvin . bi 
1 Brown & Sharpe Surface Grinder. 
Power Presses, Screw Slotters and Tapping Machines. 
Write for list of 400 new and second-hand machines 
ready for delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STs., NEw YORK. 


Second Hand and New Machinery 


ON HAND. 


Al condition, 





10 ft.x10 ft.x16 ft. Planer. 1 Head. 

72 ft.x48 ft.x2l ft. do 3 Heads, Detrick & Harvey, new. 
62 in.x48in.xl7 ft. do 1 do 

54 in. x42 in x2449 ft. do 2 do 

46 1n.x33 in.x30 ft. do 2 do 

39 in.x36in.xl2 ft. do 1 do 

30 in. x30 in.x7 & 8 ft.do 1 do 

26 in. x26 in. x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 

22 in.x21 in.x5 ft. do 1 do 

96 in. Raising Blocks to 13 ft.x26 ft. Bed Engine Lathe, 
50 in.x30 ft. Bed Triple Geared. New do do 
48 in.x22 ft. do do do do 
42in.x17 ft. do Al do do 
32 in.x12, 14, 16, 18 ft. Bed. New do do 
28 in x12, 14, 16, 18 ft. do do do do 
21 in. x10, 12 ft. do do do do 
20in.x 7% & 8 ft. do 2d Hand = do do 
iSin.x 6,7 &8 ft, do New & do do do 
17 in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
l5in.x 6 & 8 ft. do do do do do 
It in.x 6 ft do do do do do 


Car Axle Lathe, Bement. 

9 & 12in. Stroke Slotters. 

15, 16, 18, 4i5in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers, 
20, 22 24, 28, 30 & 36 in. Drills. 
Bolt Cuttera. 

2 Garvin No. 4 Millers, Al. 

1 Brainerd No, 3 Miller, Al, 


GEO. PLACE MACHINE CO., 
120 BROADWAY, 


NEW YORK. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de 
sign and high 
grade workman- 
ship. 

KEMPSMITH 
MACHINE TOOL CO,, 
Milwaukee. WV is. 


TOOLS FOR QUICK DELIVERY. 


Radial Drills 52in. and 80in. Engine Lathes 16 in. by 6 ft., 

18 in. by 6 ft. 20 in. by 8 ft. 21 in. by 10 ft and 12 ft. Pulley 

Lathes 26 in. 36in.60in. Ohio Machine Tool Wks., Cin., O 
WM. LODGE, President. 














— 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


MH HAVE YOU TRIED 


SQ Reducing the cost of getting out work by using 
better STEEL for your Tools? 


We can be of service to you in this direction, 


LATHES 


Drill Presses, Shapers, Band, Circular and_ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 








PitrsBuRGH. 
Cuicaco. 
New Yorn, 





Improved Screw Cutting 
Foot and Power 





167 to 175 Highland Avenue, SIDNEY, OHIO. |< | yam 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents, & 


MACHINE RELIEVED TAPS.—FINEST MADE. 


Also DIES, REAMERS, SCREW 

PLATES, BOLT CUTTERS, 

DRILLING MACHINES, 
PUNCHING PRESSES, &c., 


= MANUFACTURED BY 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS, Send for New Catalogue. 


SEBASTIAN LATHE CO., 


43 & 45 Central Ave., Cincinnati, Ohio. 
MANUFACTURERS OF 











~~. 
PALMA AAMAAAAA AAAAS 





For General Machine and 
Jobbing Shop, Electrical 
and Experimental Work. 


Modern Designed 


9 to 15 in. 
Wi SWING. 


Foot or Power, 
ew Features 


Engine and Speed 


LATHES. 


R. MUSHETS 


MACHINISTS’ TOOLS & SUPPLIES. 





Catalogue Free. 





_ How to get the best results with ‘*R, MUSHET’S SPECIAI 
STEEL.” Greatly increase your speeds and feeds ; then compare 
the work you turn off with that done by any other known Steel 
This wiil make the first cost of ‘“‘ Mushet’s”’ look insignificant. 


B. M. JONES & CoO., 


SPECIAL, - Sole Representatives in the United States. 
AND STEELS 11 & 13 Oliver St., BOSTON, MASS. 
TITANIC. s 143 Liberty St... NEW YORK, 








THE TOWNSEND FOUNDRY «"> MACHINE SHOP 


ee and Machinery RUFUS K. TOWNSEND, Prop, We are Open to Contract 
astings 
ALBANY, N. Y. vs 


+ eS SPECIAL MACHINERY 
PATTERN MAKING ae : 


And Job Work Desired. GEARING A SPECIALTY. 


AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 

Sent Free on Application. 


(Registered English Patent Agent, according to Act 
of Parliament.) 


F. W. BARKER'S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., N.Y. 





Send for Cear Catalogue. 








FOR 


TOOLS, 
DRILLS, 
DIES, &c. 





ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOBN ST., N.Y. 
WM. JESSOP & SONS, LD. 











Monument Chambers, King William St., London, E. (., England. 








HE AERATED 








Y? WM. LODGE, President. 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.s. COLLINS, 45 ard 46 Drexel B’ld’g, New York. GILBERT & BARKER MBG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 


FUEL COMPANY'S SYSTEM 





PULLEY 


LA’THES. 


We have reached the limit in rapid production of Pulleys round and true. 


19 


PATENTED FEATURES. 


Sizes 20 in., 26 in., 30 in., 36 in. and 6O in. If you are in the market, write us before purchasing. We 


will give you better value for the money than any tool you are using. 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 








New Automatic 
Solid Die 


BOLT 







Lorre 


al 


eal THREADING 
inn iN i | AND 
Ag TAPPING 


ee MACHINE. 


WE WILL GUARANTEE TO 
do more accurate BOLT THREADING than any machine made. 


Changes from one size to another can be made ip one minute. 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 








13, 3 and 5 TON 
TRAVELING HOISTS, 


Operated by hand or by Electric Motor. 
T. SHRIVER & CO., 333 East 66th St., N. ¥. 








ridgeport Machine Jool Works 


[ATHE 


EA BULLARD. PROPR=BRIDGELORT, GONN 











~~ 


ing 





nid 
1 














Jury 21, 1892] 





ADEE ICAIN MACHINIST 








NICHOLSON FILE COMPANY, | 


PROVIDENCE, R. I. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 














BERLIN IRO 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M, JARVIS, Pres. and Chief Engineer. 


FRANK L, WILCOX, Treasurer. 





The above illustration, taken direct from a photograph, shows a Bending Shed designed and built by 
us for the Newport News Ship Building and Dry 
is 60 feet in width and 130 feet in length, built entirely of iron—no woodwork being used 

about the construction in any way, sh: 

exposed place an absolutely fire-proof building. 


SEND FOR OUR ILLUS 


N BRIDGE CO. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


Dock Co., at Newport News, Va, The building 


ipe or manner, thus forming in a very 


STRATED CATALOGUE. 








LELAND, FAULCONER & NORTON CO. detri, Mich. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 








GEO. D. WALCOTT & SON, 


Manufacturers of 


LATHE) 


AND 


AP ERY, 


JACKSON, 
MICH. 
| Write us for Photo 
» and Prices. 







World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable company to re- 
ceive, install and Spereaens your exhibit os the 
World’s € olumbian Exposition @ We can save 
you money. Jnexceptional references. Write for pam 
phlet an d yarticulars 

Hic “AGO COMMERCIAL COMPANY, 
501, 502, 503 Home Insurance Bldg, Chicago 


BRASS AND BRONZE CASTINGS 


A SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 





New Patent Whip Hoist. 
J 


R. R. 
Sts., Brooklyn, N. Y. 


MASON?S 








One hundred and eleven in use at the largest 
new ~— depots in the World, of N.Y. C. & H.R. 

meth St. & llth Ave., New York, and 
hay ” Palmer’s Docks, North 9th and 10th 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I. 





One Small Set of 8—by 1-4 inches t« $ 
One Set of 12—by 1-4 in, to 2in. ex sntinuec iby 1-2in, to 4in. 13.25 


LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 








s HEAVY STEEL DOG ek oe 
eo No. Inch. Price bers &@ 
S. Rive 8 40808 & 
SF 2 12 yet. a2&o 

$ per*sse 
o& Sis 8 S28 = 
~B 4 3-4 608 52 = 
Sn. 5 18 ee as 
Sls 6 ees 032m 3 S 
GES 7 foe 7) 
en ° 118 80 Pra g 

Pa = o> F 
Boo 8... 114 eee oe 
sso 9 138 8525 & fol 
~ 25 10....11-2..... UW Ain & 
Hn's 11....134.....1.108e" 5 8 
bb & eo ° 
Pd 12 +. 1.0 8-5 gw 
3s ® Sf 10 an°-2s — 
2 Es 13 1-4 .1.35 929 9 

a @ 14 1-2.. 1H 5.2 se EP 
SSS 15 3 . 1.60 2 = 
gee "SA Eo 
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ax Pex- kg 
— Fuil set of id Pie : eS 
3s 20 (ext.) 5 1-2 2 oPoge 
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20 inch, 6.25 


These goods are for sale by ¢ Nt ge CHURCHILL & CO., 


L’t’d, 21 Cross St., London, Englan 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 


3,000 IN USE. 


Adopted bythe U.S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue 


Y free. 





FITCHBURG 


AND OTHER © | 





FitcHpurc Macuine Works, 


MANUFACTURERS OF THE CELEBRATED 


eco ENGINE LATHE 


/METAL-WORKING MACHINES 





ano TWIST DRILL GAGE 
J.WYKE3&CO E. BostonMass. 


MFRS FINE MACHINISTSTOOLS 
SEND FORLISTS 

















cnn ei . : FITCHBURC, 
CATALOGUE E. MASS. 
apy PATENT IMPROVED ETT TPT TTT Pep TT TTT 
UNIVERSAL TING $2 Acormiaueiseron svarcuse.ny 3 
ScREW CU ve PTH 7 tibitibiii itil te 
ratte! 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y. 








30 inch, 42 inch and 60 inch Pulley Lathes 

For Simultaneously Boring and Turning Pulleys, 

both straight and crowning face, Cone Pulleys, Gear 

Blanks, and a variety of other work specially adapt- 

ed for turning and boring Blanks for Motor Gears. 
Manufactured by 


The Henley Machine Tool Works, 


RICHMOND, IND. 








GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y. 


Duplicate Circular mailed on application. 





Bene TrYSES 


EP SA MASE “Lg EF 0SGLAE REE 





LOM y-39> as oe CLOFO, Mz, TPLLY 


BUFFALO. BLOWERS. 


(Neng LAS DENG LE EKITS 457 Es 
BUFFALO FORGE Co., BUFFALO. N, WY. 


LAPS LTS 





gD INIA DISEASE 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY, 

7 Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 
60’ diameter in stock. 


COOKE & CO., 


MACHINERY & SUPPLIES. 
68 & 165 W naiieiailinis St., New York, 


HEADQUARTERS FOR 
Edison Hangers, Williams Leather Belting, &c. 
Mention AMERICAN MACHINI8®. 








OMETHING NEW! 
NICHOLSON’S COMPRESSION 


HAFT COUPLINCS 
W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 








Fd. SCHMITT & 60., 


J, 80 & 82 Franklin Street, 

Mp NEWARK, N. J. 

| Ky Yo SEND FOR 

| eye? Ps MA, 

| | My 
ca ay fr 


CIRCULAR 


% 
™ey canta ‘ ie 2, 











at FOX PATENT OPEN SIDE SHAPER. 


No Springing of ram. 
No overhanging table 
Quick Return, Stroke 
Under Perfect Control 
Can be Ins cantly Ad 
Jus sted 1-16 om 24 in 
» Screws tk » Henke y 





with, 
Powerful, Quick, 
Accurate. 
vo Write for circular. 
) THE FOX MACHINE C0., 
f! 325 N. Front St. 
GRAND RAPIDS, MICH 





fo" 


OF Mpa TT 





Write for Circular of 


MACHINISTS, 





COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE, 


LARKIN’S BRASS AND IRON 
FOUNDER. 


A new and thoroughly revised ¢ 
x 


THE PRACTICAL 


DRANG AND TRON POUNDER'S GUIDg 


Treatise on Brass Foundir me Moulding, the Metals 

and their Alloys, etc. By JAMES LARKIN, late Con 

ductor of the Brass Foundry Department in the Wye 

Works, Philadelphia. A new revised and greatly 

evlarged edition. In one volume, l2mo, 400 pages. 
Price $2.50 by mail, free of po 

world, 

CONTENTS.--Among the most important and entirely 
new sections of this edition of this valuable and popular 
book are the followir 1K Ke has or of Metais and Alloys 
in Melting and Congealing Malleable Iron Castings; 
Wrought Iron or Miuis Castings; Manufacture of Steel 
Castings; Casting of Brass ; Casting of Bronze; Bell 
Founding; Chill Casting: Casting without Core; Casting 
on to other Metals; Casting Iron and Sea r Wolsis upon 
Lace, Embroideries, Fern Lo ives and onli r Combustible 
Materials Some Modern Bronzes 


dition.—J ust Ready. 


stage to any address in the 


ca De scriptive circular, gir of contents of the 
abe) ve book, sent free to any one who will send his address. 
"Our new revise e Catalomee of Practical 

daa Scientific Books, 88 pages, vo, and our Catalogue of 
Books on Steam and the Steam Engine, Mechanics, Ma- 
chinery, and Dynamical engineering, List of Books on 
lec -Metallurqy,Moulding, Founding, Pattern Making, 
athe Catalogues, the whol 
applied to the Arte s, sent 
of the 


E 

Metal VW rrking, ete.. and 
covering ¢ very bi ane ii of Scienc 
free and free of postage to any one in any pe art 
we ria aia 0 will furnis h his naires 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Waltnut St., Philadelphia, Pa., U.S.A. 


WORTHINCTON 


PUMPING ENGINE 








FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 


TRIPLE EXPANSION, 
HORIZONTAL OR VE RTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
LETS ON AP APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORKE, 


FHILADELPHIA, CHICAGO, 


BOSTON, 
ST. PAUL. 


ST. LOUIS, 














Price, $2.50. J.T. SLOCOMB & CO., Prov., R. I. 
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ablished in 18 


CLEVELAND TWIST DRILL CO. 88 oucen Victoria 8t., London, Eng. 


Corner Lake & Kirtland Sts., Cleveland, 0 





FOR THE 


Finest Work 


ESTABLISHED 1859. 


“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO., L’T’D, PITTSBURGH, PA. © 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St.. Chicago 


GRAHAM TWIST DRILL AND CHUCK CO., OETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 



















Send for Catalogue. 





Endorsed by Practical Mechanics Everywhere. 













“% Horizontal 
go>“ | BS VAN DUZEN'S St* PUMP 
: a oor PUMPS ANY RInD OF LIQUID. 
i ools. 
~— Column eects teat recs 
> Facing Wiest 16,06 gailems per 
Harnischfeger Lathes. | fe—"/..-- hour. Prices $7 and upw ards. 
Milwaukee, Wis Pit Lathes. For full information write to 
| Truck The VAN DUZEN & TIFT CO, 
Wheel {PUMP DEPAR@MENT) 
Grinders CINCINNATI, O, 
Boring 
Bars, &c THE —_— 
ae os PATEN mF 6 Co 
eam and 
Pa) DROP PRE ech. Mate 
Cranes. 





REE ocecr ‘ONN. 
alEN-—-DROP 
p FORGINGS 


LATHE 


MINE: 


SUCCESS 


NEW H 


NIGHT) 


S) SW 
Res Sf & Soi) 


RSS wows ey 
ons 
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Moroin6 














" Ny eh For ain Hardened 
os centers in place, 
Vertical A cheap and effective tool, 
—~OR— needed in every well-reg: 

Ineclinea. ulated machine shop. 





Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, I Del. 


For Cutting and Forming 

» Sheet Metal, Leather, 
i Paper, Eto. 

ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N. ¥. 








FOR SALE BY 


HF Chas. Churchill & C0. Lte 


21 Cross St., Finsbury, 
London, England. 





AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES, 


“i THE BUFFALO STEAM PUMP Co,, 
1) 


WORKS, BUFFALO, N. Y. 


76 JOHN STREET, N. Y. CITY 
55-57 CLINTON STREET, CHICAGO, ILLS. 








BRANCH OFFICES { 


THE CANTON STEAM PUMP CO., ©4320", 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application, 








OX X te DaX aX 2/a 


THE = STEAM PUMPS AND PUMPING ENGIN'S: 
wane™> BEST MADE sith 


SITUATIONS, 
Manufactured by 
M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, NY 


7 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 














U 
GenMANTOWNAaELPHIA. 











LIFTING LOCOMOTIVE INJECTOR. 


Operated by one movement, its combining tube being 
adjust-d bya lever which regulates the quantity of 
water ; also closes the overflow when using the Injector 
as a heater. Superior to any other for Locomotive use. 


Send for new 1892 Catalogue, containing also useful general in- 6™ 
formation on use of Injectors. 


RUE MANFG. CO., 





118 North 9th St., Philadelphia, Pa. 


PENBERTHY AUTOMATIC IMCTOR 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 


















“Suz, - | 00, A | AA|_ B | BB| C | DD| EE |_F |_ FF 
_Bificiency. | 98.2 | 98.92 98. o2 | 9: 9914 | 99.2 | 98.7 7 | 99.2 | 98.17 | 98.98 | 94.98 
: “The Efficiency, 99% per cent., isa Phenomenal Result.’’—Report 
from Mich. Unive rsity. 
‘Tbe Penberthy stands very high in average Efficiency.”—J. F 





‘ea¥ Range 20 to 150 Ibs. Pressure. Lift 20 ft. Automatic and re-starting. 


EASTERN DEPOT: } a 
DONEGAN & SWIFT, } aie peniaa = & 3 


11 Murray St., N. Y. BOSTON. 


PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 





BLAKE & JOHNSON, 


bales kf Se 


WIRE FORMING MACHINES 


WITH F. B. MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
herewith. Also similar articles made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quo ‘te prices for either machine or the 
goods, whichever may be Cesired. 





a 


o 3 SSN 





The Henderson Machine 
Office and Works, 234 and Filbert Sts., 
MANUFACTURERS OF 


SHEET METAL PRESSES, SHEARS, TOOLS, ETC. 


MACHINISTS’ SHAPERS, MILLING MACHINES] ~ 


AND SPECIAL MACHINES. 


Correspondence solicited. 


E. W. BLISS 60., 


(Lemitep.) 


Brooklyn, N.Y. 


Tool Co. 


PHILADELPHIA, PA. 





THE do DRAW STROKE TRIMMER, 


An Indispensable Todt 
for ail Bench Wood- 
workers, Latest and 
Be st Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & (0., 
Manchester, England. 


















CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 





MADE EASY 


BY USING 


{Leland Tappine Attachwent, 


HAMPDEN TOOL 6O., 


MASS. 





CHURGH & SLEIGHT, 109 FULTON ST., N.Y. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 

Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 





CINCINNATI, 
” a OHTO, U.8.4. 

Does not break taps. Requires no 

adjustment from one size of taps to 

another. 








Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 





239 to 259 W. FRONT ST. Shops, Carriage Works, 
CINCINNATI, OHIO, U.S. A. C., &C. = 
Allofthe highest standard of excellence 


Originators and Builders 


Woodworking Machinery 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOB. 


——— 
D. L, LYON, Sec'y. No. 1 Band Saw. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow 8 , Positive Blast Is Durable, 
Compact and Cheap; also P: ‘ortable Forges, Tuyere 
Irons and Foundry Blowers. 


W. H. DOANE, Pres, 
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Send for Catalogue, & % 4 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND KEMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 


“Hlarrison Safety Boiler Wks, 











Germantown Junction, Phila, Pa. 


BERLIN MACHINE WORKS. 
BELOIT, WIS. = May 25, 1892. 
LANDIS BROS., Waynesboro, Pa. 


GENTLEMEN: We have been using one of your 
No. 5 Grinders (96 in. between centers) for the last 
eight months, and would not be without it for three 
times the costif we could not get another like it. 
We save about $10.00 worth of files per day with it, 
and are doing tue work in three hours that it took 
a man fourteen hours to do on a lathe, which you 
see is a great Saving; besides, the work is done so 
much better. We are doing sume very difficult 
work on this machine, and do it more quickly 
than any other machine we know of. I will want 
one or two more of these machines just as soon as I 
getroom forthem. The — machine will not 
bear comparison with yours. I have run both, and 
find yours the mos! labor-saving, so you see that tells 

our adjustments are so handy and quickly made, 
whic h makes it superior to others. In workmanship 
we find your machine second to none on the market. 


Yours truly, E. G. RICHARDS, Supt. 








THOS. Hl. DALLETT 


Manufacturers of 


Presses and other machinery. 








Complete Power Plants. 


York St. & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boilerg 
Shell Drills, Light Driil Presses. 


ELECTRIG MOTORS, seeae2aoe- | 


Machine Tools, Cranes, Elevators, Pumps, 


ELECTRIC GENERATORS 


& 00, 






For instal- 
ylation of 





PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


McNAULL 
UNIVERSAL RADIAL 
DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


3, McNaull Mach, & Fay, Co, 





THE 













HOLYOKE, mass. 
Manufacturers of 


POST, 


See 
Wala el 


From the 
smallest to 
the largest. 





BoTH 


Manufacturers of all a of 


LATHE AND DRILL 


49-16 in. 
6 in. 
71-2 in. 
101-8 in. 
1314 in. 


16 in. 
181-2 in. 
2114 in. 


ae illustrated Catalogu, | 2° 


over all. 





~ Diame ter 


Wosteott Chuck (e,," Formerly Oneida an Sagine 8 Funry Co Oneida I Yl. We 


SCROLL COMBINATION LATHE CHUCKS. 


3 AND 4 Jaw. 








| will hold in- 

side of Jaws 
512 in. | 

612 in. | 
8 in. E 
12 in. 
15 in. 
18 in. 
211-2 in. 

| 26 in. 
30 in. | 
% = in, | 
4s fin. WESTCOTT’S PATENT. 









Universal 
Chucks, 


Of Every Description. 


The E. HORTON & SON CO., Windsor Locks, Conn., U.S. A, 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


"THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. 


COMPRISING 


Chucks, Independent 
Combination Chucks, 


Send for 52 page lilustrated Catalogue. 








Send for new Catalogue 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


We now carry 


of Chucks to 


THE CUSHMAN CHUCK CoO., 


HIARTEORD, CONN. 





CHUCKS 


NEW REVERSIBLE “JAWS 


(DOVETAILED. ) 
ACTURED 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


= *e2- . 
= ee 
\, a 
i 


oe 
ta SweetTer' 
| hit uP. Ste 











STARRETT'S 


FINE TOOLS 





m7 Skilled mechan- 
ics prefer them. 
Live dealers sell 
> them. 

Send for free il- 
lustrated Cata- 
logue. 


L. S. STARRETT, Athol, Mass., U.S.A. 


»NDON AGENTS: Chas. (¢ *hurchill & Co., Limited, 




















RONCEVERTE, W. VA. 








21 Cross St., Finsbury, E. C 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
Py Has the Holding 
— | Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 














fORTO 





EMERY WAEEL CO, 
WORCESTER, MASS 


Send for Illustrated Catalogue. 





O KEYS OR KEY SEATS! 


ICHOLSON’S CONPREeres SHAFT COUPLINGS. 





MANUFACTURED BY W 


. H. NICHOLSON & CO., WILKES-BARRE, PA. 





HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 








\ tl) eca=@ Syectel facilities for Accurate 
771 iN i A\y Work ; 
Mi iil \‘\ Bevel Gears cut theoretically 
correct, 


GRAPHITE 
Plumbago 
BLACK LEAD 


Ground and prepared in quantities from 44 
lb. toashipload. Lubricating Graphite a spe- 
clalty. If youare at all interested in Graphite 
it will pay you to correspond with us, as dif- 
ferent kinds are required for different pur- 
poses, All letters promptly answered. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 




















| fr TS FASTERewserooQN EARTH 

WRIGLEY'S EMERY WHEEL DRESSER “ale 

RV LWRIGLEY PAT. J pu 17, 1880:Hy 17. pu 17, 1880:Hy AY 
NEVER. Gets DULL.= 


T.W 85 F AVE = 
END Foo’, T-WRIGLEY IFTH AVE. 
SEN F AGIRCULAR. 3-CHICAGO. U.S.A: 


COILS & BENDS 














—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING 6O., 





a 






PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 





Water Tool Grinder. 








McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Burling Machines. 
Bearings yielding or rigid at will 
Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time 
labor, and cutting away of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 
McGRATH & COLLINS, 
Conoes,N. Y. 














NEWEST ano BEST 


MACHIISNY SIE TODS 





WRITE 








CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our a Indpt. Chucks at your 
dealers or write to 


THE D. E. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, OONN. 
& A. SMITH, 23 8 Canal St, Chicago Western Agt 


SKINNER 


> CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also, DRILL CHUCKS.—. 
SKINNER CHUCK CO. 
NEW BRITAIN, OONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 


Easiest to change. Best finish, Reversible 
Jaws (patented) giving ee nenge as including every possible 
desired position. LOGUE, illustrated, sent 
free. Liberal disc NEW P om shipment. Address 
PHE NATIONAL CHUCK MANUFACTURING CO., 
132nd Street and Park Ave., New York City. 


wy BICKFORD 
DRILL CO., 


BUILDERS OF 


UPRIGHT 
RADIAL 


AND 


UNIVERSAL 


RADIAL DRILLS. 


Boring & Turn- 
ing Mills. 


> 3 PIKESTREET, 
CINCINNATI, O. 








UL. TL 
Send for CATALOGUE. 





ees 


a rongest. 
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ALUMINUM! 


>. » = 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Offer Pure 
Sheet, Wire and Castings 
rates 


at lowest market 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


@SGOwEFDRESDR BwVOBRSBVSEX 








é 
Lockport, - New York, 
Aluminum in Ingots, Slabs 
; 
; 


@xG@*«eeGeeuoGugGCwseu He 





ACC 








82 River Street, NEW HAVEN, conn. 





Hydraulic Flange Packings. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


IMULATORS. 


WATSON & STILLMAN, MFRS. 


204, 206, 208 & 210 E. 43d St., New York. 





i hl ae a 


2 Plunger Belt Pump 














16 














BUILDERS 








New Putnam Automatic 


Putnam Standard 
Lathes, 
Putnam Gap Engine 
Lathes, 
Putnam Speed and 
Drilling Lathes, 
Putnam Pattern Makers’ 
Lathes, 






AMER ICAN 








tut-af Seam Engine 


Putnam Bolt 


PUTNAM MACHINE COMPANY, 


Cutters, 
Putnam Car Wheel 


<§ Putnam Hydrostatic 
Presses, 

Putnam Railroad 
Cranes 








Borers, 


MACHINIST 


[| JuLy 21, 1899 


AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST PUANACES, 


Send for Catalogue. Estimates made for any mechanica} 
operation requiring high, even and controllable 
temperature. 



















@ Vin. goin®50in Sings. == 
DNIVERSAL RADIAL DRILL CO., Cincinnati, 0. = 












BENCH DRILL PRESSES 


ARE OUTSELLING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & co., MFRS., 


51 JOHN & 2 DUTCH STREETS, = - NEW YORK. 


as The INGERSOLL yee Sas C0., 


ROCKFORD, ILLS. 
















22/’x22/x60"" 
Slab Milling 
Machine. 






Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


TRASK "WICLING MACHINE C0. 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASs. 


FRICTION CLUTCH PULLEYS American Standard Gauge & Tool Works, 
and CUT-OFF COUPLINGS. 


Makers of Implements for 
THE WoOoDCcocK CLUTCH 


Standard Measurements. 
x 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 


Pat, Dec. 24, 1889, 



















ar Gauge. 


JAS. A. TAYLOR & CO. 












Crescent Gauge. 





No. 80 Nassau Sr., New Yorx. 
R. KING WFI’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 





A. 





usit COASTINGS,) px: 











Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. \TALOGE CORRESPONDENCE INVITED, 
THE STANDARD TOOL CO., Cleveland, onic. 


Manufacturers of STRAIGHT-LIP INCREASE 


CATALOGUE. 
























TWIST DRILL 





SOLE> AND SHELL REAMERS, 
“STANDARD” 


MILLING CUTTERS, 
TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS 


TAPS, SOCKETS, 





A. FALKENAU, 





MANUFACTURER OF 

SUPERIOR 14-INCH LATHES, TOOL 

GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 





HURLBUT’S 







/ Patent Cut- 


” Centering 
= Machine. 


Sizes, a”, 3". i", 6’, 6”. 


HURLBUT, ROGERS 
MACHINE CO 
ma South Sadbury, Mass, 
Chas. Churchill & Co. Lid 
Agents, 21 Cross &t., London, 
Eng!an 





Circular. 


11th Street & Ridge Ave., Philadelphia, Pa. 


ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 












ENTIRELY NEW . 
PATENTED NOV. 3, 1891. 
From 3 ft. to 8 ft. Swing. 
Will be sent to any responsible firm on trial. 
ADDRESS—— 


DIETZ, GANG & CO., Cincinnati, 0. 








NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 
a 


——S= 
[7 ee See TR ee ees 





4-6 & 8 inch. 
*S9ZIS 9o44yL 


MANUFACTURED BY 


Gc F. RICHARDSON, 





ATHOL, MASS. 
























A VALUABLE TOOL. 


> Turrets are Interchangeable with Compound Rest or Tail Stock. 
s* Graduated Taper Attachment. ‘% Large Hollow Spindle. 
s* Compound Rest. ke” Reverse in Apron. 


“- Automatic Stop. s" Lead Screw Inside of Bed. 


BUILDERS OF 
IMPROVED 


ENGINE LATHES, 

BRASS FINISHING LATHES, 
IRON PLANERS, 

IRON SHAPERS, 

UPRIGHT DRILLS, 

UNIVERSAL RADIAL DRILLS, 
PLAIN RADIAL DRILLS, 
UNIVERSAL MILLING MACHINES, 
PLAIN MILLING MACHINES, 
SCREW MACHINES, 

CHUCKING LATHES, 

BOLT CUTTERS. Standard Engine 


THE LODGE & DAVIS MACHINE TOOL CO. 











Standard Engine Lathe, with Turret on Carriage, 


NEW YORK HOUSE, 64 Cortlandt St. ST. LOUIS HOUSF, 823 North Second St. 
CHICAGO HOUSE, 68 & 70 South Canal St. CLEVELAND HOUSE, 32 South Water St. 
PITTSBURGH HOUSE, Market and Water Sts. BOSTON HOUSE, 23 & 25 Purchase St. COVENTRY, 

SHEE ADV ARTISEMENT, PAGE 20. 








CINCINNATI, 
BUILDERS OF IMPROVED STANDARD MACHINE TOOLS. 


PHILADELPHIA OFFICE, 19 North Seventh St. 
SAN FRANC 


A COMPLETE ENGINE LATHE AND COMPLETE TURRET LATHE IN ONE AT A REDUCED COST. 


=" Quick Feeds. 
sa" Powerful—Quick—Simple. 
ke’ Automatic or Plain Turrets. 





Lathe, with Turret on Shears, 


WOoRkKs: 


OHIO. 


ISCO OFFICE, 21 & 23 Fremont St. 
ENGLAND, Alfred Herbert. 
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WORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
~ DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


















TED, 
hio, 


Li 


ETS, 




















be 
























=F. E. REED & 00, 


Worcester, 











Mass.:) 






MANUFACTURE 


SF ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 























BORING AND 


TURNING 
r MILLS, 


DP 4,568. Swing. 
H. Bickford, 
Lake Village, 

: N. i. 









alate 





Worcester, Mass . 


W. C. YOUNG MF’G rH * Manufacturers of 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 















NEW HAVEN MANFG. CO. 


IRON-WORRING MACHINERY, 


2 BY 24 FLAT TURRET 
: LATHE. 





Send for 
CATALOGUE 
for ’92. 


JONES & LAMSON MACHINE CO.,| - 


Springfield, Vtey U.S.A. 


ULL LATHES 












PATENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL co., 


Sth and Evans, CINCINNATI, 
London House: 
21 Cross St., 


Finsbury, London, E. ©., Eng. 


re BOYNTON & PLUMMER, 


WORCESTER, MASS. 





Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS CHURCHILL & 0 & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England 














LW. POND MACHINE 


IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements. 


CO., WORCESTER, MASS. 





SEND FOR CIRCULAR. 


Manufacturers of 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 





_D, SRONDERS SOM, 


Pine Gutting & Threading Machines 


~{ Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 





THE WORCESTER 


DRILL GRINDER. 


SIMPLE IN CONSTRUCTION, EFFICIENT 
IN OPERATION, MODERATE PRICE. 


Endorsed by such concerns as 


BROWN & SHARPE MFG, C0., THE PRATT & WHITNEY CO. 
And over 600 others. 
SEND FOR NEW ILLUSTRATED CIRCULAR. 


The Washburn Shops, Worcester, Mass. 









CHAS. CHURCHILL & CO., ot 


BARNES’ 


New Friction Disk Drill 


FOR LICHT WORK. 








Has these Great Advantages: The speed can be 
instantly changed from © t« 1600 without stop 
ping or shifting belts. P< wer applied can te 

4 graduated to drive with equal safety the 
smallest or largest drills within its range—a 
won derful ¢ conomy in time and great saving 
in drill breakage Send fcr catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 


MANUFACTURERS OF 


VERTICAL 





THE BEC an VERTIC AL MILLER, 
No. 8. 


TOOLS 


AND 


BRASS 


Water ter ft, 





JOHN BECKER MANUFACTURING CO., 


MILLING MACHINES, 


MACHINERY. 
FOUNDERS 


. Htehbug, Mass, 





21 Cross ST., FINSBURY, 








LONDON, E. C., ENGLAND. 
NO GAUGES. 
GAGE MACHINE WORKS, }*2,28:* 
Every 
Machine 
+ MaNUPactUnERs 
OF 


Price $ 1 









BARKER'S 


IMPROVED 


B (CENTER GRINDING 





E MACHINE, 

= Manufactured by 
We. Barker & Co. 

CINCINNATI, O. 


Re ey §6=SEND FOR 















CIRCULAR. 
FOX & TURRET : WORCESTER, MAss., 
L 5 , Jt ; 
ATHE ‘ a Jan. 16, 1891. 
A SPECIALTY. WATERFORD, a L 3 Mr. J. E. SNYDER, 
N.Y. ae City. 
1D Sa 
_ Olas Dear Sir:—In reply to 
OUR SPECIALTY | “eg . your inquiry as to how I 
asl liked the 21in. Upright Drill 
GR NK and GEARED SHAPERS. agar? I purchased of you July 8, 
: a 1889, will say I am very 
J. STEPTOE & CO., Cincinnati, - 4 much pleased with it. I 
Geo. Place Machine Co., Agents, New York. consider it the best Upright 


























RENTICE BROS. 


RENTIC “turers of 


Lathes & Upright Drills. 


Lathes from 10 in. to ff 
20 in. swing. Largest Va- ml 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


For Sale by CHAS. CHURCHILL: & C0., Ltd, 
21 Cross Street, Finsbury, 
London, England. 








P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 











WORCESTER, MASS. 





Drill made. 


Me. Very respectfully 


yours, 


P. 3 


SOMERS. 








CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


MALLEABLE IRON PIPE VISES. 
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SEND FOR OUR NEW CATALOGUE. 
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SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for \4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








ever received, 


Valves, 


for Reducing 


Heating Co., with the 





It was for 500 Locomotive Reducing Valves. 








Onve 


was placed last week, by the Consolidated Car. 


MASON RECULATOR CO. OF BOSTON. 


What inference do you draw from this ? 




































AMERICAN 





MACHINIST 


| JULY 21, 189 








WM. SELLERS & CO,, Incorporated 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 

_ Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
INJECTORS FOR ALL CLASSES OF BOILERS. 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHopsS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EQuiTas.e BUILDING. 
GEORGE PLACE, Agent. 











The LONG & ALLSTATTER CO., “ui” 


* Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 
ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 


THD OPO SOE TROY I. 


THE DETRISK & HARVEY MACHINE CO., Baltimore, Md. 


WEIMER MACHINE WORKS CO. Blowing Engines and B.ast Furnace Maohinery. 
LEBANON, PA., Nov, 2, 1891. 
GENTLEMEN: In rony to your favor of October 
27th, we would report that the Open Side Planer we 
purchased from you is doing good work and we are 
pleased with it. 
We have planed work on it that was 29 feet 6 inches 
long, and weighed 12 tons, without any difficulty. 
'@ would not be wit hout one of your planers. 


WEIMER MACHINE WORKS CO., 
JOHN A, WEIMER, Superintendent, 


ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. . Duc. 5, 1908 
Cutting from 1-8 in. to 6 in. diameter. PAT. DEC. 88 
Also SEPARATE HEADS and DIES PAT. AUG. 25, 1885 


FIRST PREMIUM, CINCINNATI CENTENNIAL = 
CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 
























VAT. DEC. 5, 188% 














2343 & 2345 
Callowhill St., 


MARIS MACHINE CO., PHILADELPHIA, PA, 











Ay) THE HILLES & JONES CO. 
hy 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


je MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Rai 
roal Shops, Locomotive and Car Builders, etc 


cut sHows our PLATE STRAIGHTENING ROLLS 


WYMAN & CORDON, “o%nss"** DROP 



































SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


D. QUINT, 


HARTFORD, CONN. 








STUART’S PATENT ere ere WEDGE COUPLING 


SENT ON TRIAL. 
Uses neither PINS nor KEYS. 


\ Can be attached or removed in a few seconds 
~) without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 


Also the Cheapest. 2-inch only 84.503 other 
81zes ip proportion. Send for discounts and illus- 
trated Price List of 20 sizes. 


ROBERT J. STUART, 


NEW HAMBURGH, N. Y. 


PrP. PRYIBIL, 


498-510 W. 4 Ist St., 

















New York. 


MANUFACTURER OF 


Metal, Horn and Ivory Working Machinery, 


ESPECIALLY 


Lathes of the Most Improved Styles 
and Latest Patterns. 


AGENTS WANTED. 


EXTENSION SPINNING LATHE. 
Made in Two Sizes. 


22” Swing or 44” Extended. Weight 1,400 Lbs. 
270CU sC#@ G0" i 3,000 * 


MOFFET PORTABLE DRILL. 





HARLES “MURRAY: 


UNSURPASSED Weighs 42 Ibs. and F eWwor 
drills from 3 to 
ASA 144 inches diam- 





eter. 





REAMER. 


Will work ir 
any position. 


Runs with | Steam 


J ‘ te fp Hart’s Adjustable “ Duplex” Die Stocks 
ompresse r. 


MALE Mem Kor Bolts. 









e - AS USED BY 
34 =" SCREW UT TING Machinists, 
: — Model Makers, 


MADE 3 Blacksmiths, &c, 
s ») ne 5 | HART W’F’G CO. 


16 Wood St. 
Manufactured by ’ — i 


J G. TIMOLAT, 


59 S. Fifth Ave., 
NEW YORK. 


GUIDE 
Sees) PULLEYS 


FOR 
Light Belts. 











CLOUCH’S 
Combination Gear Cutters. 


One pair crts a pitch from 12 to a 
rack, inclusive. Of variable shape and 
interchangeable. These cutters are kept 
in stock aud orders filled promptly 
Special cutters and sizes made to order 
promptly. For descriptive circular, 
prices and discounts, adidre >88 


R. M. CLOUGH, 
TOLLAND, CONN. 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 


ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE KEY SEATING MACHINE.) The Morton Kep-Seatine Machin 
THE LEADER. 


SEND FOR CATALOCQUE. 


at TER sonia beret co. 









ailinatavers of Set, Cap & 
Machine Screws, Studs, etc, 














THE BURTON MACHINE Co., 
“ent, ree St., 






The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine. which 








: fully meets all the | With recent patented improvements, we guar- 
| requirements of a | antee to do the following class of work. 

= machine shop, They are furnished To cut key-ways through 14-inch hole in hubs or 
S with one, two or three Arbors, as} sleeves 23 inches long, in iron, brass or steel, also 
a ue - pty 2 of key-seat | make it dovetail to insert feather key. 
Ss "1 18-16 inches Arbor works Will cut through 4-foot hub, through 5-inch hole. 
a in all bores from 1 15-16] Our new centering chuck and setting attachment 
ie a g inches to 3 inches diameter, | the work can be set exactly, without the use of a 
vw ns anes cuts seats 12 inches} geqle or rule, Our pew binding attachment takes 


long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to} the place of bolts, with a key-way and key to fit it. 





6 inches diameter, and cuts seats 16 inches long. For particulars address T HE MORTON M’F'G 
4 1-16 inches Arbor works in all. bores from 4 7-16 inches tc] CO. MUSKEGON HEIGHTS, MICH 

14 inches diameter, and cuts seats 26 inches long 
With an attachment for the purpose seats can be c¢ ut in holes 

as small as 1 inch diameter, by one re age of the cutter. 
If the work is heavy and too large to be placed <¢ m machine it 


can be detached from stand and used as portable machine 


GIANT KEY SEATER. 


Rack-( puttin ng Attachment 

akin, ie oe hines. 
V ALLIS Y MM ACHI 

SAGINAW, Mic = 
Cuyahoga Falls, O.,Nov.25,’91. 
Gentlemen: The large KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al 
most constantly since it was 
purchased, and we are very 








_ DRY STEAM. 


ge s Centrifugal 


Steam Separator 


For Supplying Clean and Dry Stean: 
to Engines, Dry Hvuuses, etc. 


his 


Place Separator as close to engine 
as possible, the steam taki: g a spiral 
course between the threads catise> 
the water tolethrown by centrifu 
gal force against the outer walls 
while the dry steam goes through 





the small h les to center of pipe 

muc h ple vased with itindeed. red : Aap BR : 
We also have a machine made Steam can enter at A or B, as cn 
he another firm. which we venience meg require Lsise uscd ir 
: - ® wae: PSagty conve) ing steam iony distances, for 
eens wae Bead wae pine. Steam Hammers, Dry Houses, Wa 
> in our factory and use them ter Gas Generators, and fer all pur 
— both, welike yours very much poses where Dry Steam is necessary 
the best. KEYSTONE ENCINE AND MACHINE WORKS, 


The Falls Rivet & Machine Co. 














JOHN ROYLE & SONS, 
PATERSON, N. 3. 





Fifth and Buttonwood Streets, Philadelphia, 


LONDON AGENTS: Charles Churchhill & Co., Limited, s Ree 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 


21 Cross 8t., Finsbury, E. O. 
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Or SALES 
BUCKEYE FNGINE COMPANY SALES AGENCY, No. 
HUNTING, John Hancock Bld’g, Boston, _ 
hOnTNSAN & CARY COMPANY, St. Paul, Minn. 


- MORSE, 511 Commercial Building, St. Louis, Nic. J. M. ARTHUR & CO., Portland, Oregon. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
» Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 


2 Complete Steam Power Plants of Highest Attain- 
Address BUCKEYE ENGINE CO., Salem, 0. 


SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 


able Efficiency. 


ACENTS: 
4 Telephone Building, New York City. 

. W. ROBINSON, 97 Washington St., Chicago, II. 
es “FISH, No. 61 First St., San Francisco, Cal. 





" “OTTO ” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


3d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 
35,000 SOLD. 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

SOR GASOLINE, 


= ' COMBINED 
—_— “OTTO' GAS ENGINES AND PUMPS. 
Consume 25 to 75 Per Cent. Less Gas than ANY 








other Gas Engine doing the same work. 


GAS GASOLINE ENGINES 


alata and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


\ Expense one cent an 
}hour per horse power 
and requires but little 
attention torun them 
Every Engine 
Guaranteed, Full 
‘oy free by mail 
fention this paper 


Rah ae 9 


ina Drill Chuck 


Sold at all Machinists’ 
upply Stores. 


T. R. ALMOND, 
838 & 85 Washington bt. 
BRookgtyy, N. Y. 
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BELT AND 


HANDSOME 





CONOVER 
CONDENSERS. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


BELT 


STEAM DRIVEN. 


CATALOGUE FREE. 








All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR | 


REG.TRADE MARKS. | 


{ ny 


SL -hoaphe ys) Lone, 


BRONZE IN T 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, 
| THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 


Makers of “ELEPHANT BRAND PHosPHor-BRONZE. 





SHEET &c. 


HE UNITED STATES AND SOLE 
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RSE, WILLIAMS & Co., Phila., 1 a., March 22, 1892. 


NEW PROCESS. RAW HIDE CO., ‘SYRACUSE, N. Y. 


<:—Replying to your favor of the 2ist inst. 

Ww ould “ar Mthat the raw hide gears which you have fur. 

nished us have given excellent satisfaction, and we would 
recommend same to any parties wishing noiseless gearing. 

ery truly yours, Signed) Morse, WILLIaMs & Co 





fy): F-LONERGAN & CO. 
211 Bace St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
**Reliable’”” Steam 
Trap. 

Catalogue free on 
application. 


CLAMP DRILLS. 





ti 


Rid) ee 
- iW EEEPE 
Jae. \- 





ne, § 1.—Weight, a te. Price, $15. 
NO . . 20. 
No. 3. — Geared, 40 ” - shi 20. 
No. 4.— ” .- - ” 25. 


Liberal Discount to ite trade. Send for circular 
f full description. Also light-drilimg machines 
or Hand and Power. 


GEO. BURNHAM & CO., Worcester, Mass. 





BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 
— HE ee ARTERS for GEARS, 







Send for 1892 Cata- 
80 Illustra 


tions. Free. 


> 
PPE locue. 


The RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self contained Center Crank Engine with an 
out-bearing. Just the thing for driving 
Departments of large manufacturing 
Establishments. 


OVER 600 IN USE. 
Compngt and Economical. Allsizes 50 
. P. and under, carried in stock. 


Peis Engine Tested in our Chop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 


| The Whipple 













Tene. 
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THE 
“a 


4 LACKAWANNA 
“Al GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
IVE, and MOST ECONOM 
) ICAL device on the market 
y for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


~-~MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 









SWIVEL BASE, 


| OFFSET JAW VISE. 


Specially adapted 
for diill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
== Send for catalogue 

of full line of the most 
improved designed, 
anu best finished ma 
chinists’, plumbers’, 
gacoach makers’ and 
pattern makers’ vises 
and small tools. 


HOLLANDS MFC. Co., 


. mann | 








MANUFACTURERS 
” _____—sSOOF IMPROVED 


CoRU LGS; STEAM ENGINES 


sig __ IN pull VANErE 
ContTRACTS a pow 
TAKEN FOR LOMPLete Pry ee 


FRICK COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 








WAYN _— 










MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 


Chicago, 418 CHAMBER OF COMMERCE. 
Sole Manufacturers of the 


“Dick & Church” Automatic Cut-off Engine, 


—_ Single, Tandem Compound, and Triple Expansion. 
- Hortgontal Tubular and Manning Vertical Boilers. 


AUTOMATIC 
Uy ae 
aa 





WESTON 


HIGH PRESSURE BOILERS 


AND 


COMPLETE POWER PLANTS = 


NDEM annoCROSS 
Ne o her cenginahava periods ince wie, COMPOUNDS 


ny 2) WESTON ENGINE cO., 


PAINTED POST, N. 
EPRESENTATIVES. 
<___ JULIAN SCHOLL & €0., 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago 
H. M. SCIPLE & CO., 3d & Arch Sts., Phila., Pa 





OUR GUARANTEE.WHO DARE MEET {T? 


The engine shall not runone revolution slower 
when fully lodded than when running empty,and 4 duc- \\ 


tion of boiler pressure from the reatest to that necessary 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pay- 


ment of one dollar Send for Catalogue. J. 4 Fra cee vant () 


{141 Liberty St. New York. N.Y. 
Branch Offices..4i2 Was! ington Ave.St.Louis,Mo. _ RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 












CHAMBERSBURG, PA. 
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BRANCH OFFICES: 


165 Washington St., N. Y. 28 W. Randolph St., Chicago 
48.N. 7th St.. Philade ‘phia., | 9 Ist Ave., Pittsburgh. 
7? Haverhill St., Boston. 179 Race St., Cincinnati. 
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> CHICAGO. u.s.A. 


M. e. BULLOCK MANF'G. 00. 


A PRETTY BOLD ASSERTION, 


BUT Irs TRUE. 
market. 


(oy LUNKENHEIMER’S CHECK VALVE is the only reliable valve on the 
j A trial will prove this. Supplied by dealers everywhere 
THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U. S. A., 


Sole Manufacturers. 
tialties of Interest to Steam Users 












We have a Catalogue of Spee Mention the American Ma- 


echinist and get ove. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc , for Locomotives 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa Office 407 Library St., Philadelphia, Pa. 


THE IMPROVED BALL ENGINE. 


Is superior in DESIGN, 





FROM 1-4 TO 15.000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of great 
strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever 








ERIE, PA. 








ag ueer ov FINISH and WORKMAN- 

The Ball & Wood Co. SHIP. | in, REGULATION 

orries. oquel Sais wie see 

15 Cortlandt Strest, and after long experience, 
NEW YORK. steam engineering. 
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BROWN & SHARPE MFG. C0., 


PROVIDENCE, R. I. 
FORMULAS IN GEARING, 

































SILL. 
Perse wn, 


PRACTICAL TREATISE ON GEARING, 


(Third Edition.) 
Bound in Cloth, Price 


Bound in Paper 
ALL PRICES INCLUDE POSTAGE. 


MACHINE TOOLS 
On Exhibition at 23 South Canal Street, Chicago, III. 
S. A. SMITH, Western Representative. 


NILES TOOL WORKS. 


HAMILTON, OHIO. 


NACHINE TOOLS. 
SCREW MACHINES. 


For making all kinds of Set 
=. Screws, Tap Screws and Studs. 
Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 














No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, CHICAGO, PITTSBURGH, 


136 & 138 LIBERTY ST. PHENIX BLDG. LEWIS BLOCK, 




























JENKINS DISCS £8 HIGH STEAM PRESSURE. 
If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as ‘‘ Jenkins,’’ when 
they Know they are not genuine. 

JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK. 

JENKINS BROS, | .EN"EG Pov, 
“ 31 & 33 N. CANAL ST CHICAGO. 

Graduated 

Taper Attachment. 
Graduated 

Compound Rest. 

Graduated 

Power Cross-Feed, 
Graduated 


Tail Stock Spindle. 

Lead Screw Inside. 

Reverse in Apron. 

1 = Cabinet Legs. 

: : ». Capable of doing the 
. ia! = most — an 

THE LODGE & DAVIS M ACHINE TOOL CO., cinSini: o. 


NEW YORE STORE, CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 68 and 70 So. Canal St. 82 So. Water St. Mkt. and Water Sts. 


g2" See auvertisement, page 16. 


OUR ILINE OF FE*LAIN MILLING MACHINES. 


Rack or Screw Feed, = p19, 4% 
Geared or Plain. . 








‘THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 


MACHINERY anD MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK; 








THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 

Manufacture Single and Double Head Milling Machines 
used as Substitutes for Planers for heavy and rapid cuttins 
in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 
P Turret Head Machines and Tools for boring and facing 
=. hubs, pulleys and gears; for finishing keys and joints for 
~ gas fixtures, air cocks, electric apparatus, and for turning 
forming, and threading — pieces of circular cross 

= section, in brass, iron, and steel. 

WESTERN BRANCH, 100 West Washington Street, Chicago. Ills. 


THE BILLINGS & SPENCER f ; HARTFORD, 











MACHINISTS” | 
TOOLS, 


Sewing Machine 
Shuttle Forgings. 


Thirty-six Inch. Send for Circular. 3 


DROP-FORGINGS OF EVERY DESCRIPTION. 
London House; CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C., England, 


WARNER & SWASEY, | Uiohic!® | THE METROPOLITAN AUTOMATIC INJECTC: 


OPERATED Entirely 
by One Handle. 


EIGHT. SILES, 


FROM 


Eight Inch 














LOBE VALVE 
BRASS WORKING MACHINERY. 


CHUC 


ILLUSTRATED CATALOGUE ON APPLICATION. 


The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 








A. 


; Every engineer can repair the injector without 
sending it to the manufacturers. Carried in stock 
by the Largest Supply Houses in the U. S. 
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Ss. 

















tL. 
a 
& P 
BSS ’ 
wtsen | Western Agent, CRANE CO., CHICAGO. 
Q saz ¢ ' JENKINS BROS., New York, Southern Agents. 
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228 } The Hayden & Derby Mfg. Co., 
uw Figs : SOLE MANUFACTURERS, 
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J. M. ALLEN. PRESIDENT. | 


Key-Seating Machines WM. B. FRANKLIN, Vice-PReswent 


= . 
and 20 In. Drills F. B. ALLEN, Seconp VicE-PRESIDENT. | 
A SPECIALTY. ) 
SEND FOR LIST OF J. B. PIERCE, SEcRETARY & TREASURER. 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
Rua OF Supplies. 


W. P. DAVIS, 








Gear Wheels and Gear Cutting. 
Grant’s Gear Book for 1892, 15 Cents. 
exington Gear Works, 
Lexington, Mass. 




















SPUR CEARED 


Rochester, N. Y. 
AND 


LANERS oon So 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 


$i 


16” Pillar Shaper. 26” Pillar Shaper. 
24” Pillar Shaper, 


CHAS. CHURCHILL & CO., L’t’d, Agents, 
eee 8. es 2 Cross Street, Finsbury, London, Engl land 














TORRINGTON NN. 


SMANUFAC STURERS OF 


MACHINETOLS 


DENDfOR OUR CATALOGUE: 

















Manufacturer 
—of— 


APS & DIE 


MMM J.M.CARPENTER Beeseriiiiriiiiititiil 


PAWTUCKET.R.I. 





